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ABSTRACT 
PIANO MUSIC AS A BEHAVIORAL INTERVENTION AT THE 
ELLENSBURG, WA DEVELOPMENTAL PRESCHOOL 
by 
Chris Hull 
July 2017 
 
Limited empirical support presently exists for the use of music as a behavioral 
intervention for students with disabilities.  The purpose of this research was to study 
whether the social behaviors of children enrolled in a developmental preschool classroom 
changed in response to live piano music.  The principal investigator hypothesized an 
increase in dyadic and/or other group-oriented play in the presence of live piano music, 
compared to when no piano music played.  This eight-week study used a single-subject, 
A-B-A-B-C withdrawal design and a 30-second partial interval sampling procedure to 
sequentially observe and analyze the frequency of six operationally defined behaviors 
among nine students, ages three and four years.  Visual analyses revealed largely 
insignificant effects and high data variability.  Noteworthy behaviors were proximity-
based play, play in the presence of an adult, and solitary play behaviors.  Limits to the 
present study and suggestions for future research were discussed. 
Key words:  children, developmental preschool, piano music, social behavior, 
music therapy, passive intervention, single-subject design 
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CHAPTER I 
INTRODUCTION 
Music is influential and pervasive.  People pay to attend concerts, and they 
quickly fill school gymnasiums to see their children and grandchildren sing or play 
instruments at school music performances.  For better or worse, music also provides the 
soundtrack for contemporary American teenage culture.  In more subtle forms, music is a 
common environmental background feature in grocery stores, shopping malls, and 
doctors’ offices.  Child learning is also facilitated by music, as many children learn their 
A-B-Cs to the familiar tune of “Twinkle, Twinkle, Little Star.”  In fact, music is widely 
used in educational settings.  In one study demonstrating the broad and pervasive use of 
music as an instructional tool, Gillespie and Glider (2010) examined teachers’ use of 
music embedded into the daily routine of five different preschool classrooms (four Head 
Start classrooms and one private classroom).  They found that teachers on average used 
music in their classrooms just over six times per hour.  In over 50% of observed instances 
using music, teachers used pre-planned and spontaneous singing or prerecorded music to 
scaffold student academic and social skills and to elicit responses to questions about 
weather, time, and other classroom lessons.  Additionally, 45% of observed instances 
involved teachers using music to alert students when it was time to finish their present 
activity, clean up, and transition to a new activity.   
The current study was influenced by research on music-based interventions for 
young children with developmental disabilities.  The decision to study music as an
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intervention developed concurrently with teacher requests for the use of live piano music 
as an environmental enhancement in a developmental preschool classroom local to this 
investigator.  Many students in this program are on the autism spectrum, and/or they 
present with significant behavioral concerns.  Since music has been used in a wide array 
of active, passive, and therapeutic settings with children and adolescents, a variety of 
music-based interventions were reviewed for their effectiveness, practicality of 
implementation, and implications for improving academic and social skills.  The current 
study sought to build upon the limited and variable findings from existing research 
exploring the viability of passive music as a potential evidence-based social intervention.  
This study examined the effects of live piano music on the social behaviors of students 
enrolled in one of the morning classrooms of the aforementioned developmental 
preschool facility.
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CHAPTER II 
 
LITERATURE REVIEW 
 
Applied Musical Interventions with Children 
Process-oriented Music Interventions 
A variety of research studies have attempted to analyze the effectiveness of music 
as an intervention to improve academic, cognitive, and social skills.  In cooperation with 
the Los Angeles, CA based Harmony Project, Slater et al. (2014) examined the 
longitudinal effects of musical instruction on literacy skills.  They recruited a sample of 
42 bilingual, low-income children, ages six to nine years, from local elementary schools 
in partnership with the Harmony Project.  The Harmony Project specifically works to 
provide free music education within local schools to economically disadvantaged 
children.  The authors accurately predicted that students who received one year of 
coordinated musical training would produce higher standardized reading scores than 
participants not receiving training.  In fact, statistical analysis showed that reading scores 
among the untrained control group declined significantly, while the trained group 
maintained pace with the overall reading skills of their age-normed peers. 
Another study by Register, Darrow, Standley, and Swedberg (2007) attempted to 
improve student vocabulary, word decoding, and reading comprehension skills using a 
four-week, music-based multisensory training program in two second-grade classrooms.  
The program incorporated singing, playing instruments, and moving about the classroom 
to pre-selected music while assembling letter cards into complete words.  Due to practical
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considerations, Register et al. used two intact classrooms for their study.  One classroom 
contained 16 students with no known disabilities, and served as the control group that 
engaged in the school’s normal grade-level reading program.  The other classroom 
contained 17 students with no known disabilities, and eight students with a specific 
learning disability in reading.  This classroom served as the experimental group, and 
received a combination of the normal grade-level reading curriculum and the music-
based treatment program.  Although the limitations of their study prevented 
generalization to the broader population, the researchers discovered that students 
participating in the multisensory music-based intervention made significant gains in their 
vocabulary skills in comparison with their peers in the control group.  The experimental 
group also made modest gains in word decoding skills.  Although gains in reading 
comprehension were not significant, Register et al. provided justification for the further 
exploration of music as a tool for facilitating cross-disciplinary learning. 
In studying the power of music to enhance adaptive and communication skills, 
Kern, Wolery, and Aldridge (2007) conducted a successful music therapy intervention to 
help two young children with autism, enrolled in an inclusive preschool, successfully 
complete a morning greeting routine.  A music therapist composed two songs - - one 
specifically tailored to the characteristics of the first target child, and the other 
specifically tailored to the second.  The therapist taught these songs to the teachers, who, 
in turn, sang the songs to the children as part of their morning greeting routine.  The 
composed music was effective in helping the target children learn to greet their teacher 
and classmates and successfully transition into play when they arrived at school each day.  
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The intervention also improved the greeting behaviors of other students toward the two 
target children.  Kern et al. noted the music seemed to capture classmates’ attention, 
encourage them to sing the greeting song to the target children, and favorably incline 
them toward the target children regardless of whether the target children participated 
themselves in the routine.  Despite their success, Kern and colleagues were unable to 
demonstrate that students’ desirable communication skills would endure long-term.  They 
further acknowledged that many teachers could not practically replicate the intervention 
in the absence of a trained music therapist. 
A related study by Kim, Wigram, and Gold (2008) compared the effects of play 
therapy and improvised music therapy on the frequency and duration of eye contact and 
turn-taking behaviors in children with autism age three to five.  The children had no prior 
exposure to either music therapy or play therapy.  Students in a control condition 
received 12 weekly 30-minute sessions of free play during which they could interact with 
a variety of toys at their discretion.  Kim et al. simultaneously counterbalanced two 
experimental groups.  Both groups consisted of five children, all of whom received 12 
weekly 30-minute sessions.  During each session, group one received music therapy first, 
followed by play therapy; alternatively, group two received play therapy first, followed 
by music therapy.  The first half of each session consisted of child-directed play, and 
attentional activities such as modeling and turn-taking during the second half.  Parent and 
teacher report data were collected at baseline, approximately six weeks into the study, 
and post-intervention for both experimental conditions.  Improvised music therapy 
methods involved dynamically depicting the child’s musical and non-musical movements 
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and expressions through corresponding rhythmic and melodic patterns.  Eye contact was 
defined as a child simultaneously looking at or communicating with the therapist while 
touching or physically manipulating a toy or instrument.  Turn taking was defined as the 
child and the therapist alternating instances in which they either played with an item or 
handed it to the other person so they could play with it.  Instances of eye contact and turn 
taking occurred more frequently and for longer durations in response to improvised music 
therapy sessions, regardless of the order of therapy presentation.  This was especially true 
during the second half of each session in both conditions, during which the therapists 
transitioned from non-directive to directive techniques.  Although they acknowledged the 
need for more research involving larger sample sizes, Kim et al. suggested that 
improvisational music therapy is useful for stimulating non-verbal social interaction 
among children with autism, and that this skill is foundational to the development of 
more advanced social and communication skills. 
In one case study of a 3year-old Filipino girl with autism, Finnigan and Starr 
(2010) used an alternating treatments design to compare the effects of music and non-
music interventions on the frequency of eye contact with a therapist; the percentage of 
imitation and turn-taking behaviors observed; and, social avoidant behaviors (i.e., the 
frequency of times the child pushed a toy away or physically moved further from the 
therapist during sessions). A music therapist directed 29 fifteen-minute sessions, 
conducted four times a week for two months.  During an eight-session, nondirective 
baseline condition, the child interacted with six toys neutrally presented by the music 
therapist, while the percentage of turn-taking and imitation behaviors was recorded.  
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Finnigan and Starr (2010) reported that toys used during music conditions included a 
large ball, a toy car, and a drum.  Toys used during non-music conditions included five 
toy farm animals, colored cups that stacked, and two plastic maracas.   
The first treatment phase involved twelve, randomly-alternated music and non-
music conditions, each 15 minutes long.  During the music condition, the therapist played 
guitar and sang simple melodies, while presenting each of the three toys to the child 
individually, for five minutes each.  The non-music condition was conducted the same 
way, except that it did not feature any music or singing.  During both conditions, the 
therapist provided opportunities for the child to make eye contact, imitate behavior, or 
take turns.  Three of the six toys from the baseline condition were randomly assigned to 
either of the two conditions, and the percentages of imitation and turn-taking behaviors 
were recorded.  The music condition was deemed more effective than the non-music 
condition; therefore, the following seven sessions featured strictly the music condition, 
but using the toys previously presented during the non-music condition (Finnigan & 
Starr, 2010).  
The most significant finding in the study by Finnigan and Starr (2010) was that 
music itself was the agent of behavioral change.  The child only made significant eye 
contact with the therapist during music conditions, regardless of the toys used.  The child 
imitated a higher percentage of the therapist’s behaviors during the music condition than 
during baseline, especially when familiar melodies were played; visual data analysis 
revealed no percentage of behavior overlap between the baseline and music conditions.  
Additionally, turn-taking occurred during an average of 87.5% of responses during the 
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first music condition and 78.6% during the second music condition, compared with an 
average of 66.7% of responses during the non-music condition.  Finnigan and Starr 
(2010) also found the music condition to be more effective than the non-music condition 
for decreasing avoidant behaviors in their  3-year-old subject (i.e., incidence of pushing 
away a toy or moving further away from the therapist).  Presenting previously shunned 
toys to this child in the presence of familiar music significantly decreased avoidant 
behaviors.  During a follow-up phase conducted two weeks post-intervention, imitative 
and turn-taking behaviors failed to maintain, while the absence of avoidant behaviors 
fortunately continued.  Finnigan and Starr (2010) stated the need for further research 
using additional therapy sessions to determine whether extended treatment would yield 
behavior maintenance.  Nevertheless, their study further demonstrated the power of 
music to motivate short-term behavioral change in one young girl with autism. 
Research also links musical training with cognitive benefits.  Moreno and Farzan 
(2014) sought to uncover the mechanisms by which musical training effectively shapes 
human neural connections, changes brain physiology, and facilitates the transfer of skills 
to other domains.  Their work with young children demonstrated that musical training 
increased participants’ inhibitory control (i.e., discernment of the stimuli to which they 
should respond versus ignore), in comparison to similar-aged youth who participated in a 
visual arts program.  The authors found that these children demonstrated evidence of 
increased inhibitory control after approximately 20 days of musical training, and 
increased vocabulary scores after receiving musical training for four weeks, based on pre- 
and posttest scores using the Wechsler Preschool and Primary Scale of Intelligence 
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(WPPSI).  Moreno and Farzan (2014) did not indicate whether this difference in scores 
was significant.  Nevertheless, their results have valuable implications on the potential for 
using musical training to enhance non-musical cognitive skills. 
In response to a dearth of research examining the benefits of applied musical 
training and music-based classroom interventions for infants and very young children, 
Gerry, Unrau, and Trainor (2012) launched a 6-month study with 19 infant girls and 15 
infant boys, all of whom were six months old on average at the beginning of the study.  
These infants and their families were randomly assigned to either an active music-making 
group or a passive music exposure group.  A group of 26 infants not receiving either the 
active or passive music treatment served as a control group.  In the teacher-guided active 
music-making group, parents taught their children lullabies, nursery rhymes and other 
songs.  They also received a music CD to use at their discretion with their children at 
home.  In the passive music exposure group, parents played with their children at a 
variety of activity stations during weekly class sessions while synthesized classical music 
played in the background.  Teachers in this group were less hands-on, and the curriculum 
did not emphasize active music making or the learning of musical repertoire.  Compared 
to infants in the passive music group, Gerry et al. found that infants in the active music-
making group were easier to soothe when upset, they showed less distress overall in the 
presence of novel stimuli, and they demonstrated stronger abilities at posttest to 
communicate with parents using physical gestures.  Parents in the active music-making 
group also reported having developed stronger bonds with their infants at posttest, 
compared with parents in the passive music group, regardless of family socioeconomic 
10 
 
 
status.  These results suggest that active musical training is feasible with infants as young 
as 6 months old.  Gerry and colleagues proposed that the interactive nature of the active 
music-making curriculum enhanced the bond between parents and their infant 
participants to a greater degree than passive music, which deemphasized music and 
movement activities. 
Background Music as Treatment 
The aforementioned studies are related in that they are process-oriented, directive, 
and they frequently require the expertise of specially trained personnel or therapists.  
Regarding music therapy in particular, Kamioka et al. (2014) argued that no standardized 
method of music therapy intervention exists, so comparing the effectiveness of different 
techniques is difficult.  Further study of the long-term effects of music therapy 
techniques, in addition to greater prescriptive detail outlining the length, frequency, and 
number of required treatment sessions per technique may help to improve the overall 
evidence base for such treatments (Kamioka et al., 2014). 
In a broader narrative review of 20 studies involving music-based interventions 
applied to a total of 106 children with autism, Simpson and Keen (2011) confirmed that 
the evidence base for process-oriented music interventions is still developing.  They 
found limited empirical support for the use of music to improve participants’ behavior, 
communication and social skills.  Many of the studies used improvisational music 
therapy or pre-existing music; fewer than 50% of the reviewed studies used experimental 
designs; and, most failed to demonstrate that desired behaviors could be generalized to 
other settings or maintained over time.  Furthermore, a number of the studies used music 
as only one component of a multi-method intervention package, and many of the 
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reviewed interventions could only be implemented by trained specialists.  Thus, Simpson 
and Keen (2011) concluded that more research was necessary to isolate the specific 
effects of music itself on social, behavioral, and communication skills outcomes. 
Considering these findings, in addition to the demands of many contemporary 
classroom settings, the practicality of a proposed intervention must be considered.  Chien 
et al. (2010) asserted that while many early childhood educators strive to meet federal 
and state accountability regulations, they spend proportionately less time directly 
engaging with their young students in exploratory educational environments.  In 
attempting to help their students meet an ever-increasing quota of legally mandated pre-
academic competencies, preschool teachers must still manage the time-consuming 
elements of activity transitions, naps, snack time, and free choice play periods within the 
limited duration of an average school day.  According to Chien et al. (2010), preschool 
teachers often progress through their day as if merely checking items off a to-do list.  
Many teachers of preschoolers with developmental disabilities have the same daily time 
constraints as teachers of students without disabilities, and yet the challenge of preparing 
their students for formal schooling is arguably greater.  Therefore, specialized 
interventions as previously described are often impractical in such settings. 
Interventions are by nature a form of treatment.  Effective interventions must 
contain components that are functionally related to an individual’s target behavior or 
present level of task performance in order to facilitate desirable outcomes over time.  The 
assumption underlying the proposed study is that specific qualities of music are 
inherently valuable as forms of treatment in themselves.  In order to justify this 
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assumption and further develop the premise for the proposed study, additional research 
was consulted to examine the effects of musical key, tempo, genre and musical 
instrumentation, as well as the effect of giving participants the choice of what to listen to.  
Much of this research involves the use of music as a passive background environmental 
feature. 
For the purpose of this discussion, the term passive denotes music or other audio 
stimuli played in the background while study participants engage in their normal daily 
settings and activities.  Passive aural interventions are therefore typically forms of 
environmental enhancement that do not involve specialized music-based instruction or 
therapist-guided activity.  Although some passive music-based interventions require 
trained musicians, such interventions are arguably easier and more practical for teachers 
to implement in busy classrooms in which music is not the primary instructional focus.  
Kamioka et al. (2014) went so far as to describe passive music-based interventions as 
music medicine.  They explained that, unlike music therapy, music medicine primarily 
involves passively listening to pre-recorded music chosen by clinicians or patients; 
furthermore, treatments do not typically follow a standard process, nor do they emphasize 
the development of a therapeutic alliance between the client and the clinician.  Kamioka 
et al. (2014) emphasized that music is usually the sole therapeutic agent in music 
medicine.  This is particularly relevant for busy classroom teachers who are looking for 
effective environmental enhancements to stimulate positive academic and social 
behaviors, but who lack the time to implement process-oriented interventions with 
fidelity.  In fact, Bond (2015) found that teachers without formal musical training often 
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reported insecurity with their inability to implement specific musical interventions in 
their classrooms.  Alternative approaches are therefore necessary when resources are 
limited to facilitate specialized interventions. 
To further chronicle the educational benefits of music, Reed (1983) explained that 
strong empirical support exists for the use of music as a reward for desirable classroom 
behavior, while studies examining the impacts of non-contingent background music on 
classroom behavior and academic achievement are comparatively limited.  Furthermore, 
empirical support for the effectiveness of non-contingent background music is 
collectively inconclusive (Hallam & Price, 1998; Reed, 1983).  Specifically, Reed (1983) 
studied the effects of sedative background music on six boys and two girls with mild 
learning disabilities, age seven to twelve, enrolled in an urban public elementary school.  
She aimed to discover the impact of sedative background music on mathematics 
achievement and on-task behavior during 15-minute independent mathematics seatwork 
assignments.  Results were insignificant and contradictory.  Four students scored more 
mathematics problems correctly when music played.  Meanwhile, three scored better 
without background music, and one had identical scores in both the presence and absence 
of background music.  Reed (1983) also found that increases in the percentage of on-task 
behavior among subjects were insignificant.  Subjects displaying a high level of on-task 
behavior did not necessarily complete more math problems correctly when music played; 
one student performed fewer problems correct per minute in the presence of background 
music.  Furthermore, when surveyed after independent seatwork assignments, 61% of the 
participants stated the non-music experience was pleasant, compared with only 54% who 
14 
 
 
stated the music experience was pleasant.  Thus, Reed’s results revealed inconclusive 
empirical support for the effectiveness of sedative background music in this specific 
applied educational setting.  Furthermore, her study suggested that academic achievement 
and on-task behavior are not consistently correlated.  Reed (1983) therefore proposed that 
task performance may be a more useful instructional goal than on-task behavior among 
certain student populations. 
Meanwhile, Hallam and Price (1998) found that background music improved the 
classroom behavior and mathematics performance of eight boys and two girls, ages nine 
and ten, enrolled in a school for students with emotional and behavioral difficulties.  
They alternated a non-music baseline condition and an experimental condition with 
music judged in advance by non-participant children to be either calming or exciting.  
Hallam and Price (1998) observed significant improvements in participants’ behavior and 
mathematics performance in response to the music intervention, especially among 
students with hyperactivity and a constant need for stimulation.  Students overall were 
more cooperative and displayed fewer aggressive and rule-breaking behaviors by the 
conclusion of the study.  They explained the need for further research to determine 
whether these positive effects would last with continued exposure to background music, 
or whether the effects were due to other factors such as the novelty of the music 
intervention. 
Regarding the effects of music on emotion and immune system function, Labbé, 
Schmidt, Babin, and Pharr (2007) studied the effects of different musical genres on stress 
level.  They randomly assigned 56 college students (41 female), mean age of 22 years, to 
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one of four audio stimulus conditions after they completed a stressful test.  The four 
audio conditions included a no-music (silent) control group; a classical music group; a 
heavy metal music group; and a group in which participants could select music to which 
they preferred to listen.  Labbé et al. expected that participants in the classical and self-
select music groups would demonstrate lower anxiety, anger, and states of arousal than 
other participants at posttest.  The also predicted a positive correlation between relaxation 
levels and reported routine use of music as a relaxation tool among participants in the 
classical and self-select music groups.  Music in the classical and heavy metal music 
group was carefully chosen so as not to be familiar to participants, but to represent a 
barrage of sound that contained no obvious climax or sense of finality.  Subjects in music 
conditions listened through headphones, at predetermined safe volume levels.  Self-report 
anxiety and anger rating scales, along with measures of heart rate, were collected at pre- 
and posttest. 
Labbé et al. (2007) found that participants in the self-selected music, classical 
music, and silent control conditions all reported feeling more relaxed at posttest, and 
those in the classical and self-select music groups also reported lower state anxiety after 
completing a stressful test.  Heart rate for participants in the classical and self-select 
music groups also reduced to a greater degree than for participants in the other groups, 
while participants in the classical and heavy metal music conditions also experienced the 
greatest reductions in overall respiration rates.  Those in the heavy metal music condition 
reported minimal change in their feelings of relaxation from pre- to posttest, and higher 
state anxiety levels overall.  The heavy metal music appeared to evoke greater levels of 
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anxiety than did the stressful test.  Thus, sympathetic nervous system arousal for these 
participants did not significantly change in relation to their reported emotional state.  The 
greatest consistency between reported emotional state and level of physiological arousal 
occurred among participants in the self-select music group, followed in order by those in 
the classical music group, the no music (silent) control group, and the heavy metal music 
group.  All groups demonstrated lower state anger scores at posttest; however, the most 
clinically significant change occurred among participants in the self-select group. 
Based on prior research findings linking a sense of personal control with the 
ability to control anger and irritable moods, Labbé et al. (2007) suggested those in the 
self-select condition may have felt the greatest sense of control over their situation, which 
may have contributed to their favorable posttest results.  They further suggested that 
exposure to some forms of music may not impact an individual’s degree of physical 
arousal as much as their emotional state or thought processes.  Overall, listening to 
classical and other self-selected music genres appeared to be a more effective stress 
management strategy than sitting in silence or listening to heavy metal music.  
Meanwhile, classical and non-metal music that participants chose to listen to contributed 
to a measurable decrease in their levels of sympathetic nervous system arousal. 
Acknowledging many detrimental physiological effects of stress, Ferrer et al. 
(2014) studied the use of music as a stress reduction tool with four cohorts of college 
students enrolled in an alternative nutrition class at California State University in Los 
Angeles from 2008-2012.  Ferrer et al. (2014) measured student stress levels before and 
after they listened to musical selections, using a self-report Likert scale stress inventory.  
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They hypothesized that student stress levels would decrease, particularly after they heard 
music of their choosing.  Students chose a song to present to their class.  Meanwhile, the 
instructor also presented four songs to each cohort – one Latin jazz piece, one soul, one 
pop rock, and one 1950’s pop selection.  Ferrer et al. (2014) reported that a few 
participants demonstrated no significant differences in their measured stress levels in 
response to music, while some others demonstrated an increase in stress level.  Overall, 
however, students reported a reduction in their stress levels, particularly when hearing 
music of their choice.  These results suggest that music may be a helpful tool in 
promoting more than simply one’s emotional health.  Ferrer et al. (2014) encouraged 
continued research into how different musical genres and audio frequencies impact stress, 
anxiety, and other physiological functions in select populations. 
To specifically examine the effects of musical tempo and mode (key) on human 
communication, Blood and Ferriss (1993) randomly assigned 104 undergraduate 
communication students, age 17-22 years, to one of five conditions (four music 
conditions and one non-music condition).  Tempos presented in respective slow and fast 
music conditions were not specified.  The first music condition contained slow music in a 
minor key.  The second condition contained fast music in a minor key.  The next two 
conditions contained music in a major key, with condition number three featuring slow 
music and condition number four featuring fast music.  Participants in each condition 
were organized in groups of two.  Each group completed pretest measures of anxiety, 
then worked with a partner in their assigned condition for five minutes to reach consensus 
on a problem-solving task.  Each group then completed posttest anxiety measures and 
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rated their level of satisfaction in their communication with their partner during the 
problem-solving task.  Overall, the researchers found that music did not significantly 
enhance productivity in problem solving, nor did it reduce measures of anxiety in 
subjects.  However, results suggest that musical mode (key) and tempo do affect human 
behavior. Subjects hearing music in a major key rated themselves as more productive and 
more satisfied with their interpersonal partner communication during the assigned 
problem-solving task.  Subjects also perceived their conversational pace to be faster 
during both the slow/minor and fast/major conditions. 
In a more recent examination of the effects of audio stimulus tempo on resulting 
behavior, Kuribayashi and Nittono (2015) randomly assigned 38 university students in 
Japan (31 female), average age of 19, to one of two groups.  They specifically 
investigated how several series of bass drum sounds presented at progressively increasing 
and progressively decreasing tempos affected the pace at which participants traced lines 
with a pen.  The rate of participants’ behavior was measured in terms of how many lines 
they completely traced per minute.  Kuribayashi and Nittono (2015) expected that the 
faster the tempo of the rhythms played, the faster participants would complete the line 
tracing task.  Group A first experienced an ascending series of rhythms, starting at 30 
beats per minute and successively progressing to 60, 120, 180, and 240 beats per minute.  
Then, they experienced a descending series which started at 240 beats per minute and 
proceeded in the opposite direction, ending at 30 beats per minute.  Group B first 
experienced the descending rhythmic series, followed by the ascending rhythmic series.  
Participants in both conditions heard the rhythmic patterns for 70 seconds at each tempo.  
19 
 
 
After both groups completed these trials, participants completed a questionnaire featuring 
9-point scales to measure mood and subjective arousal.   
Kuribayashi and Nittono (2015) found that participants displayed greater 
subjective arousal in the presence of fast tempos.  Participants also traced lines more 
quickly when the rhythmic tempos gradually increased from 30 to 120 beats per minute, 
after which their behavioral pace plateaued.  When tempos gradually decreased after 
starting at 240 beats per minute, however, the pace of participants’ line tracing behavior 
did not change.  Thus, except for participants in Group A who first experienced 
progressively increasing tempos followed by progressively decreasing tempos, 
participants’ subjective arousal tended to decrease as the tempos of the rhythms 
decreased.  Both groups reported experiencing greater pleasure during the second series 
of progressive tempos (regardless of whether they were increasing or decreasing).  
Additionally, participants in both groups reported the greatest degree  of pleasure when 
hearing rhythms at 60 and 120 beats per minute.   
Kuribayashi and Nittono (2015) concluded that the pace of participants’ task 
completion was not directly proportional to their subjective state of arousal, nor was it 
due to a direct physiological propensity for individuals to synchronize their behavioral 
pace to the predominating rhythms presented.  Although the tempo of a rhythm occurring 
at any given moment was a factor, the most important factor determining the pace of 
behavior appeared to be the tempo of the background sounds directly preceding the 
current tempo presented.  These results suggest that motor performance may be improved 
by presenting faster tempos of audible environmental stimuli after first presenting audible 
20 
 
 
stimuli at a slower tempo.  Kuribayashi and Nittono (2015) recommended that future 
replications of their study should include several additional components.  First, they 
recommended using a greater variety of rhythms and sounds, beyond merely the sound of 
a bass drum.  Second, they recommended including a control condition consisting of a 
random sequence of tempos, in order to isolate ongoing tempo effects from the effects of 
steadily increasing and decreasing tempos.  Finally, they recommended that future studies 
should have participants complete more cognitively challenging tasks.  
Despite the variety of musical applications so far discussed in the literature, Savan 
(1999) acknowledged a lack of empirical evidence supporting the use of background 
music to improve student behavior in educational settings.  She hypothesized that 
undesirable behavior among individuals with physical coordination deficits may arise 
because they struggle to effectively and efficiently complete physical tasks.  To follow up 
on some of her previous research associating Mozart’s orchestral music with improved 
functioning, Savan (1999) studied ten boys, ages 11 and 12 years, with delayed motor 
skills development and emotional and behavioral concerns.  She sought to isolate the 
specific components of Mozart’s orchestral music that may be responsible for effectively 
improving physical coordination skills among such individuals. 
Using a repeated measures design, Savan (1999) prepared seven different versions 
of a collection of Mozart’s orchestral works.  The first recording was presented in an 
unaltered state during a series of ten-, 40-minute science lessons.  The science lessons 
were videotaped, along with the lessons just prior to and immediately following the 
science lessons.  The music started before each science lesson began, and ended at the 
21 
 
 
end of each science lesson.  Three teachers reviewed the videotaped sessions, and their 
mean scores were compared across all videotaped lessons.  Teachers rated students on a 
scale of 1-10 during their observations, with 10 representing the most desirable degree of 
physical coordination, task productivity, concentration, room noise, and attempts to gain 
others’ attention.  Measures of pulse, body temperature, and blood pressure were taken 
when each science lesson began, then after 20 minutes, and again one hour after each 
science lesson had ended.  These procedures were repeated for the second through 
seventh recordings, and also during lessons without background music in order to provide 
a control comparison.  The second and third recordings maintained the musical pitch 
while respectively presenting the musical tempo approximately 33% faster and 33% 
slower.  The fourth recording presented the music backward; the fifth recording blocked 
audio frequencies above 700 Hz; the sixth recording blocked audio frequencies below 
700 Hz; and, the seventh and final recording presented the music two octaves higher than 
the original, unaltered recording.  
Savan (1999) reported that all subjects demonstrated significantly reduced pulse, 
blood pressure, and body temperature when the first four musical recordings were 
presented.  They also displayed no attention-seeking behavior, and they remained quiet, 
stayed on task for the entire lesson and completed their work neatly when the first four 
recordings played.  Their behaviors did not significantly improve when recordings five 
through seven played, nor were there any significant changes in baseline physiological 
measures.  Results from recordings six and seven suggest that high-frequency sound is 
not responsible in itself for producing significant behavioral or physiological 
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improvements.  Savan (1999) concluded that more research is needed to clearly 
understand the effects of background music on cognitive, behavioral, and physiological 
functioning, since individuals vary greatly in their respective experiences, moods at any 
given time, and the educational environments in which they are studied.  She further 
suggested that future research might wish to explore whether Mozart’s orchestral 
compositions stimulate hormones within the limbic system that decrease metabolism and 
facilitate improved physical coordination and ability to remain on-task.   
More specifically related to the population targeted in the current study, Love and 
Burns (2007) investigated how varying musical tempos motivated specific sociodramatic 
play themes (i.e., enactment of make-believe play scenes) among ten boys and ten girls 
enrolled in a private university-based preschool program.  In addition, their study 
analyzed how sociodramatic play in turn affected children’s levels of attentiveness and 
social engagement, which they highlighted as important elements in many preschool 
curricula.  The researchers used three-minute, momentary time sampling to record the 
frequency with which children moved in and out of the block area during free choice 
playtime, how frequently they engaged in group play, and how specific sociodramatic 
play themes evolved in response to different pre-recorded background musical conditions 
(slower music, no music, and faster music) distributed equally across 24 videotaped 
observations.  Teachers recorded child behavior observations for several months prior to 
data collection and the introduction of background music into the classroom.  
Background music was then presented for approximately one hour per day for five 
weeks, during free choice playtime.   
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Love and Burns (2007) went on to discover that children played longer, and with 
greater sustained attention in the block area during free choice playtime in the presence of 
background music.  There were no significant correlations between child characteristics 
(impulsivity, cognitive style, age, gender), length of time the block area was open to the 
children, and the amount of time children spent in the block area.  Dyadic group play was 
sustained significantly longer in the block area during periods when slow music played, 
compared to when no music played.  Additionally, the amount of dyadic playtime in the 
block area varied so widely during fast music that there was no significant difference 
between these sessions and those with either slower music or no music present: M = 
37.86 minutes, (SD = 8.31) during sessions with slower music; M = 32.61minutes, (SD = 
14.19) during sessions with faster music; and, M = 22.50 minutes, (SD = 7.68) when no 
music was present. 
In their study, Love and Burns (2007) found that girls were more likely than boys 
to engage in dramatic scenes.  The level of activity in the dramatic play themes generally 
matched the tempo of the music: (e.g., mother putting her baby to bed or a doctor caring 
for a patient occurring during slower music tempos; hurriedly pretending to take safety 
measures when enacting a house fire or pending hurricane during faster music tempos).  
These researchers further found that in the presence of background music, children 
entered and exited the block area an average of once, compared to twice without 
background music.  While significant, this also represented a floor effect.  Students 
tended to remain engaged for long periods in the block area regardless of the presenting 
music condition.  Group play occurred in approximately 78% of the observed footage, 
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with dyads forming the most common group formation for an average of 31 minutes per 
day.  The researchers posited the children were primarily attracted to the block area 
because it was near the source of music, and tended to be where children’s friends were 
also playing.  Among their recommendations for future research, Love and Burns (2007) 
suggested replications with larger and more diverse samples in order to build support for 
the claim that background music tempo motivates preschool children to enact specific 
play themes.  Although the dramatic intensity of the social themes enacted among the 
children matched the tempo of the music presented, distinct themes were sparsely 
observed.   
Aiming to expand the research support for the educational application of 
background music, Godeli, Santana, Souza, and Marquetti (1996) studied the impact of 
background music on the classroom behavior of 27 Brazilian preschool children.  They 
used a between-groups research design in which seven control group students were not 
exposed to music.  Meanwhile, ten students in the first experimental group were exposed 
to pre-recorded rock music, while ten students in the second experimental group were 
exposed to pre-recorded folk music.  Groups were roughly equal in gender representation.  
Thirty-minute intervention sessions were equally divided into three 10-minute sections.  
The first 10 minutes were used to record student behaviors in all conditions while no 
background music was present.  After 10 minutes without music, the two experimental 
groups received their respective music conditions for the second 10-minute time block.  
The music was then withdrawn in both experimental conditions for the final 10-minute 
block.  During and after the presentation of music, Godeli et al. found that social 
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interactions between classmates significantly increased, while interactions between the 
children and their teacher significantly decreased.  Neither gender nor musical genre 
produced significant main effects.  Furthermore, these factors failed to produce any 
significant interaction effects upon data analysis.  The researchers concluded that the 
environmental presence of music itself, rather than the specific genre of music, may be 
more responsible for influencing classroom social interaction among preschoolers.  
Nevertheless, researchers have discovered that presenting music familiar to young 
children engages their attention (Finnigan & Starr, 2010; Fox & Liu, 2012) and it has 
been shown to enhance socially desirable behaviors in children with autism (Finnigan & 
Starr, 2010).   
Current Study 
The current study examined student behavioral differences in the absence and 
presence of live piano music at the developmental preschool in Ellensburg, WA.  Many 
of these students were on the autism spectrum, and/or they had significant behavioral 
concerns.  Agran, Blanchard, Wehmeyer, and Hughes (2002) argued the importance of 
young children being able to demonstrate appropriate situation-specific behaviors. For 
many children with disabilities, these skills are more difficult to develop without the use 
of targeted, specialized interventions (Hume, Loftin, & Lantz, 2009).  As discussed, 
limited empirical support for both active and passive music-based interventions exists, 
and more research is necessary to study the impact and feasibility of passive musical 
interventions for children with developmental disabilities in applied classroom settings.  
Such interventions are generally non-invasive, relatively easy to implement, and more 
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practical than active interventions to embed within existing classroom curricula.  This 
study examined whether the social behaviors of students enrolled in one of the morning 
developmental preschool classrooms at Ellensburg, WA changed in response to live 
piano music played during student free-choice playtime.  Although backed by limited 
current empirical support, the principal investigator hypothesized that a higher frequency 
of dyadic and/or other group-oriented play behaviors would occur in the presence of live 
piano music, and that a lower frequency of these behaviors would occur in the absence of 
live piano music.  A piano performance major enrolled at the university local to the 
principal investigator played musical selections in baroque, classical, contemporary and 
children’s music genres during each live music session (selections to be taken from the 
list in Appendix A).
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CHAPTER III 
METHODS 
 
The Ellensburg School District developmental preschool has two separate 
classrooms and offers four separate classes – two in the morning and two in the 
afternoon.  Two lead teachers independently teach one morning and one afternoon class.  
Classroom doors typically remain closed during class time, for child safety and 
monitoring purposes.  During this study, the onsite piano was situated in a hallway 
corridor just outside one of the lead teacher’s classrooms.  Students in this proximal 
classroom during the morning preschool session were the focus of this study.  The other 
classroom, the distal classroom, was located around the corner and down the hall from 
the piano.  Students in this classroom could not easily hear the piano when it was played. 
Participants 
 
Nine students (seven boys and two girls, ages three and four years) participated in 
this study.  Participants were enrolled in the proximal classroom at the Ellensburg School 
District’s developmental preschool.  At the time of this study, students qualified for 
enrollment if they demonstrated domain-specific functioning at least two standard 
deviations below the 50th percentile as the result of a documented disability; or, 
functioning at least one-and-one-half standard deviations below the 50th percentile due to 
having more than one disability.  The principal investigator and one undergraduate 
research assistant, both students at Central Washington University in Ellensburg, 
Washington, collected data.   
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Materials 
This study took place in the proximal classroom, as furnished, equipped, and 
staffed by a full-time teacher and three assistants.  A professionally tuned Yamaha 
console piano situated directly outside the proximal classroom door was played during 
the two live music phases of this study.  A CD recording of the live music selections was 
played on a Sony CD player during the final phase of this study.  The principal  
investigator furnished the CD player and the CD recording.  A qualified media engineer 
installed a discreet video camera system, which recorded classroom audio and video on a 
secure computer server at predetermined observation times.  This facilitated unobtrusive 
observation of participants without changing their normal classroom environment.   
The principal investigator created and/or adapted all study measures.  
Participants’ social behaviors (see Appendix B for behavioral definitions) were recorded 
using the Data Record Sheet (Appendix C).  The lead teachers in the proximal and distal 
classrooms completed a post-intervention survey (See Appendixes D and E) at the end of 
data collection, to measure social validity (i.e., whether the teachers believed the study 
was useful or beneficial to students, to determine their receptivity to similar studies in the 
future, and to obtain feedback about how to improve future studies).  The contents of 
Appendixes D and E were adapted from McKissick, Hawkins, Lentz, Hailley, and 
McGuire (2010).  A short debriefing form (See Appendix F) was also mailed to the 
parents/guardians of all participants at the end of data collection.  This gave 
parents/guardians the opportunity to provide feedback and candid assessment of the 
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study, and to make suggestions for improvement in future studies.  Two of these forms 
were completed and returned. 
Procedures 
Human Subjects Approval 
This study was approved by the Central Washington University Human Subjects 
Review Council (HSRC).  Upon approval, the primary researcher obtained informed 
consent to proceed with the study from both lead teachers at the preschool facility, and 
from the parents/guardians of all nine participants enrolled in the proximal morning 
preschool class (See Appendixes G and H).   
Experimental Procedures 
This study used an A-B-A-B-C withdrawal design.  Phases A1 and A2 were 
baseline phases; phases B1 and B2 were intervention phases during which live piano 
music was audible to participants; and, phase C featured an audio recording of the same 
piano selections presented live during both B phases, to fade the live music intervention.  
Participants were observed twice weekly for eight weeks.  Each observation session 
lasted approximately 25 minutes and took place every Monday and Thursday morning 
(unless otherwise arranged) during a portion of participants’ designated free choice 
playtime.  The study consisted of 17 total observation sessions: four initial baseline 
sessions (Phase A1); six initial intervention sessions (Phase B1); two return-to-baseline 
sessions (Phase A2); two intervention re-implementation sessions (Phase B2); and, three 
Phase C sessions to fade the live music intervention.   
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During live music intervention sessions (Phases B1 and B2), the proximal 
classroom door was either shut or kept slightly ajar.  Either way, the music was audible in 
the classroom and the piano and pianist were not visible to participants. The pianist 
played selections from the master repertoire list contained in Appendix A.  These 
selections were carefully chosen for their predominantly major keys, moderate tempos, 
and potential familiarity to participants.  Although the actual pieces played during each 
live music intervention session varied, the genre sequence was the same every time.  
Baroque selections were followed by classical, then contemporary, and finally familiar 
children’s music.  This was done to replicate natural everyday variance while still 
providing a similar musical experience during each session.   
Prior to data collection, the principal investigator arranged a CD recording session 
in the recital hall of the Jerilyn McIntyre Music Building on the Central Washington 
University campus in Ellensburg, WA.  This recording featured the entire repertoire listed 
in Appendix A, performed by the same pianist who played during each live music 
intervention session of this study.  The CD contained approximately 45 minutes of music, 
whereas each live music intervention session contained between 20 and 25 minutes of 
music on average.  As a result, slower transitions occurred between musical genres 
during Phase C sessions of this study, and not all genre categories were equally 
represented during Phase C observation periods.  Participants’ musical experience 
between the live music and pre-recorded music phases of this study were therefore 
different.  Phase C was nonetheless implemented in order to allow teachers a means of 
presenting piano music to their students in the absence of a live pianist.  At the 
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conclusion of data collection, the principal investigator provided both lead teachers a CD 
copy of the music recording used in this study, for future use at their discretion. 
Data Collection 
A qualified media engineer installed a discreet video camera system in the 
proximal classroom to enable remote observation of participants.  Trial testing of the 
system occurred by permission of both lead preschool teachers prior to the start of data 
collection, to ensure optimum camera placement and a full panoramic view of the 
classroom environment.  The camera system was programmed to record classroom video 
and audio between 9:30 and 10:15am every weekday morning, and all video and audio 
content was recorded to a secure computer server.  The principal investigator and one 
student research assistant reviewed selected videotape footage from one of two private 
rooms located inside the CWU Community Counseling and Psychological Assessment 
Clinic (CCPAC) in the Psychology building on the Ellensburg, WA campus.  All footage 
was confidentially viewed using standard computer monitors measuring at least 15 inches 
diagonally.  This footage was accessible only to the principal investigator, student 
research assistant, and media engineer.  Furthermore, the footage was available only via 
individual password-protected computer login credentials.  The secure computer server 
storing all video and audio data for this study was confidentially maintained by the media 
engineer, and none of this footage could be viewed, duplicated, or disseminated outside 
of the CCPAC.  All parents/guardians provided consent for their child’s participation.  A 
tenth child who enrolled in the preschool program after data collection had begun was 
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visible during video monitoring; however, no data was collected on this individual 
throughout this study. 
The principal investigator assigned a unique number to each of the nine 
participants.  Each participant is identified herein as Participant 1 through Participant 9.  
Individual observation sessions (mean duration = 27.62 minutes) began after daily circle 
time, and involved monitoring and coding six different behaviors during a portion of 
participants’ subsequent 45-minute free choice playtime period.  Observed behaviors did 
not always have a clear beginning and ending point, but the degree to which they 
occurred was critical to this study.  The principal investigator therefore used partial-
interval time sampling to obtain an estimate of observed behavior frequency during each 
session and facilitate measures of inter-observer agreement.  A 15-second partial-interval 
sampling duration was initially proposed; however, this duration quickly proved too 
difficult to conduct with fidelity during the first observation session.  Therefore, 
participants during each observation session were individually observed using 30-second 
partial-interval sampling. Participants were observed in numerical succession, each for 30 
seconds at a time.  Subsequent observation sessions began with the next participant in 
numerical succession, based on whichever participant was the last to be observed during 
the previous session.  During each 30-second observation interval, the presence or 
absence of each of six behaviors observed was logged using the Data Record Sheet 
created by the principal investigator (See Appendix C).  Tic marks on the log indicated 
which particular behaviors were observed during the interval; blank spaces on the log 
indicated a particular behavior was not observed.  This resulted in a yes/no tally for each 
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of six behaviors observed during each interval.  When observed, a behavior was coded as 
having occurred, regardless of behavior frequency or duration within a given interval. 
Data collection during each session began once all participants were dismissed from 
circle time and became engaged in free choice playtime.     
The Data Record Sheet in Appendix C was the third and final version of this form 
used in this study.  The initial version was based on behavior codes and operational 
definitions originally expected among participants, as adapted from several studies 
(Brown, Odom, Li, & Zercher, 1999; Kasari, Locke, Gulsrud, & Rotheram-Fuller, 2011; 
Strain, Danko, & Kohler, 1995).  Thus, the initial Data Record Sheet conceptualized 
social behaviors in terms of joint active engagement and joint passive engagement.  The 
term joint active engagement was defined as children playing together in groups of two or 
more while physically or vocally engaged.  This broad category included several 
behavioral sub-categories:  JA-Share, JA-Init, and JA-Play.  JA-Share was defined as a 
target child willfully sharing a toy or other object with a peer (i.e., handing over a toy or 
other object to another child without resistance, either with or without adult prompting).  
JA-Init was defined as a target child physically or verbally initiating or directing a joint 
activity.  JA-Play was defined as a target child engaged in active group play, emitting 
vocalizations and/or physically handling a toy or other object, but not clearly initiating or 
directing a group activity.  Meanwhile, JP was designated to denote  joint passive 
behaviors.  Specifically, joint passive behaviors were defined as a target child being 
mutually engaged in play with one or more peers, but not verbally or physically initiating 
activities, emitting sounds, or physically handling a toy or other object.  Finally, a 
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category for Other behaviors was designated for the occurrence of any observed 
behaviors not fitting the operational definitions described above.  After the first 
observation session, the Data Record Sheet (Appendix C) was revised because the 
behavior classes defined above occurred infrequently across the entire session, and most 
behavior tallies fell into the rather nondescript Other category.   
The second version of the Data Record Sheet (Appendix C) attempted to track 
seven different behaviors.  These included the six behaviors ultimately selected for study, 
as operationally defined in Appendix B.  In addition, this second version of the form 
attempted to code for Self-Help behavior (defined as a student initiating tasks on his or 
her own, such as when getting up to find a toy, use the bathroom, or ask an adult for help 
with a task).  The principal investigator soon discovered that attempts to code for 
measures of student-initiated behaviors produced unreliable results.  Often, behaviors 
coded as measures of Self-Help also arguably fit into other existing categories.  A 
summary of the operational definitions of behaviors tracked across this study, along with 
the third and final version of the Data Record Sheet, are respectively presented in 
Appendixes B and C. 
Behaviors of interest were broadly classified as either “joint” (i.e., involving 
groups of two or more participants); “active” (i.e., involving vocal and/or physical 
activity such as speaking or handling a toy); or, “passive” (i.e., the absence of vocal and 
physical activity, including tactile action).  For the purpose of this study, a participant 
was not considered engaged in a passive activity if he or she was holding onto an object, 
even if otherwise standing still and unengaged in other measurable behavior.  Four of the 
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six behaviors tracked in this study were considered forms of joint play (two active, and 
two passive).  ACT-P was defined as active joint behavior among participants.  This 
included participants playing in close proximity to each other, either with or without 
sustained or meaningful social exchange.  PASS-P was defined as passive joint behavior 
among participants.  ACT-A was defined as active joint behavior in the presence of an 
adult, or with an adult facilitating a particular activity involving the target participant.  
PASS-A was defined as passive joint behavior between a participant and an adult, with 
the adult either present or facilitating an activity involving the target participant.  A fifth 
behavior tracked in this study was solitary behavior (SO).  SO behavior was coded for 
target participants who were observed alone and not engaged in a group of two or more 
peers.  Furthermore, SO behavior included either active or passive activities, in 
accordance with the definitions of “active” and “passive” indicated above.  The final 
class of behavior tracked for this study, OTHER behavior, was defined as any behavior 
not accurately described by the operational definition used for any of the other five 
behavior classes.  Examples of OTHER behavior included a target child sneezing, 
tripping, falling down, turning off classroom lights, and stopping the CD player. 
To provide a measure of inter-observer agreement (IOA), the principal 
investigator trained a student research assistant to independently observe and record 
behavioral observations, using the established Data Record Sheet (Appendix C) and 
operational definitions of behavior included in Appendix B.  Videotaped footage from 
Session 1 (Phase A1) served as the IOA training material.  No independent observation or 
data coding occurred during the IOA training process.  The research assistant 
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independently coded 29% (five of the total seventeen) observation sessions - one during 
each of the study’s five phases.  The principal investigator sought to achieve a minimum 
IOA of 80%.  IOA was calculated by comparing the number of intervals in which the 
principal investigator and student research assistant agreed in their observation across all 
six measured behaviors, divided by the number of intervals agreed plus the number of 
intervals disagreed.  This number was then multiplied by 100 to yield percentage of 
interval-by-interval IOA.   
Data analysis 
Behavior data across all sessions and phases of this study were coded in terms of 
frequency (i.e., the number of 30-second intervals during all 17 sessions in which each of 
the six behaviors measured in this study were observed).  The principal investigator chose 
not to report the data in terms of the percentage of intervals during which behaviors were 
observed during each session.  For one, participants were not uniformly visible during the 
same number of intervals per session.  Additionally, reporting percentages created a 
ceiling effect.  For example, one participant may have demonstrated a specific behavior 
in 50% of intervals observed during two different sessions.  However, 50% may mean the 
behavior occurred during three out of six intervals observed during one session, but only 
during one of two intervals observed during the other.  Thus, percentage data tended to 
exaggerate the results.   
Despite the fixed interval length, the duration of individual sessions varied.  
Participants transitioned between circle time and free choice playtime at slightly different 
times during each observation.  The principal investigator also extended some 
37 
 
 
observation sessions when deemed necessary to obtain additional behavior data.  During 
Phases A1 and A2, data collection typically began as soon as participants began free 
choice playtime.  During Phases B1 and B2, data collection began once the pianist arrived 
and the music started, so that data were only collected while piano music played.  Thus, 
by necessity, formal observation began slightly later on average during Phases B1 and B2 
than during Phases A1 and A2.  To enable valid comparison of behavior occurrence across 
sessions, phases, and participants, the data were standardized by converting the frequency 
of behavior (i.e., the number of intervals during each session in which a behavior was 
observed) to mean frequency of occurrence per minute, both at the overall and individual 
participant levels.  Specific procedures used for analyzing overall and individual 
participant results are described in Chapter IV. Chapter IV also contains tables with 
descriptive statistics, as well as behavior data in line graph format for individual 
participants whose data were noteworthy. 
The results of this study are primarily described using visual analysis terms (level, 
immediacy, variability, and trend), in accordance with available literature describing best 
practices for analyzing single-subject design research (Cooper, Heron, & Heward, 2007; 
Riley-Tillman & Burns, 2009).  Effect size measures such as percentage of non-
overlapping data (PND) and improvement rate difference (IRD) were considered.  
However, these measures were not reported because of the overall insignificance of the 
results achieved in this study.  As explained in the literature (Parker, Vannest, & Brown, 
2009; Riley-Tillman & Burns, 2009), effect size measures to date are primarily useful in 
single-subject design research as a supplement to visual analysis techniques, particularly 
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in cases of small- to moderate response to intervention in which it may be useful to 
delineate measures of practical significance.  In other literature, Kazdin (1978) explained 
that single-subject design researchers do not know in advance how long it will take 
before data provide a reasonable prediction of behavioral trends under a current treatment 
phase.  As such, baseline and intervention phase lengths are rarely predetermined, and 
experimental phase shifts ideally occur when the data indicate a stable or predictable 
pattern.  Kazdin (1978) also emphasized the importance of being sensitive to extreme 
scores or values that may appear during data collection, and to avoid shifting 
experimental phases during points of extreme scores, in recognition of the statistical 
regression principal.  Kazdin’s research therefore provided a useful standard against 
which to compare the current study and discuss its various limitations.
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CHAPTER IV 
RESULTS 
Overall Results 
The present study used an A-B-A-B-C withdrawal design.  Nine participants, ages 
three and four years (seven boys and two girls) were observed in their developmental 
preschool classroom during free choice playtime.  Participants were individually 
observed throughout this study, using a 30-second partial-interval time sampling 
procedure.  Data were collected twice weekly for  8 weeks, across 17 total sessions. 
Sessions 1-4 comprised Phase A1, which was a baseline session featuring no 
piano music.  Live piano music was introduced during Sessions 5-10, comprising Phase 
B1.  This intervention was then withdrawn for Phase A2 (return to baseline during 
Sessions 11 and 12), and re-implemented for Phase B2 (Sessions 13 and 14).  Intervention 
phases (B1 and B2) were directly compared to baseline phases (A1 and A2), during which 
no music was presented.  Pre-recorded piano music during Phase C (Sessions 15-17) 
served to fade the live piano music intervention and provide a measure of behavioral 
maintenance in comparison to Phase B2.  Given that Phase C was adjacent to the second 
intervention phase, the effects of the pre-recorded music condition in Phase C could only 
be compared to the live music effects presented in Phase B2. 
The principal investigator hypothesized that a higher frequency of dyadic and/or 
other group-oriented play behaviors would occur during live piano music, compared to 
when no live piano music played.  Results are first presented below in Table 1 as the  
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frequency and percentage of each behavior observed across the entire study, per
participant and overall.  These raw data revealed the most prevalent behaviors observed, 
and the degree to which individual participants contributed to overall totals, irrespective 
of baseline or intervention conditions. 
 
Table 1 
 
Raw data: Frequency (Percentage) of Observed Behaviors per Participant and Overall 
_______________________________________________________________________________ _ 
      
              Behavior 
                 _________________________________________________________________ 
 
Participant no.      ACT-P            PASS-P          ACT-A            PASS-A          SO                  OTHER 
________________________________________________________________________________ 
 
1                     6 (0.05)          1 (0.03)          40 (0.11)          7 (0.11)           47 (0.10)       11 (0.24) 
 
2                13 (0.10)          1 (0.03)          42 (0.11)          6 (0.09)           40 (0.09)         5 (0.11)  
 
3                20 (0.16)          8 (0.27)          42 (0.11)          9 (0.14)           56 (0.12)         6 (0.13) 
 
4                 21 (0.17)          5 (0.17)          71 (0.19)        11 (0.17)           70 (0.15)         6 (0.13) 
 
5                     2 (0.02)          0 (0.00)          28 (0.08)          2 (0.03)           24 (0.05)         5 (0.11) 
 
6                 17 (0.13)          2 (0.07)          30 (0.08)          5 (0.08)           51 (0.11)         2 (0.04) 
 
7                 14 (0.11)          6 (0.20)          42 (0.11)          9 (0.14)           59 (0.13)         1 (0.02) 
 
8                 13 (0.10)          6 (0.20)          41 (0.11)        11 (0.17)           85 (0.18)         6 (0.13) 
 
9                 20 (0.16)          1 (0.03)          35 (0.09)          5 (0.08)           34 (0.07)         3 (0.07) 
 
Total                   126 (1.00)        30 (1.00)        371 (1.00)        65 (1.00)        466 (1.00)        45 (1.00) 
________________________________________________________________________________ 
 
Note.  Percentages are listed as decimals, to the nearest hundredth. ACT-P/PASS-P = Active/Passive  
joint behavior among peers; ACT-A/PASS-A = Active/Passive Joint behavior with adult present  
and/or facilitating; SO = Solitary behavior; OTHER = behavior not fitting previously  
mentioned categories.  See Appendix B (Behavior Codes and Definitions) for  
operational definitions of behavior categories. 
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The length of each observation session varied (range = 21.5 to 34.5 minutes).  To 
facilitate equivalent data comparison across sessions and phases, the data were 
standardized by dividing the frequency (i.e., the number of intervals across the entire 
study during which each of the six behaviors were observed) by the total session length, 
in minutes (presented below in Table 2).  This yielded an overall mean frequency of 
behavior per minute, per session, for each of the six observed behaviors.  Using this 
derived data, phase means and standard deviations were calculated. 
Accurate analysis of overall behavior levels, immediacy, variability, and trends 
was complicated by the abbreviated duration of the second baseline and second 
intervention phases, which contained only two data points each.  In light of this 
limitation, grand means and standard deviations were calculated across combined 
baseline and intervention phases to provide a greater number of data points for overall 
analysis (i.e., Phases A1 and A2 were combined into one A Phase; Phases B1 and B2 were 
combined into one B Phase).  This yielded a total of six baseline session data points over 
158.0 minutes, and eight intervention session data points over 221.5 minutes.  Phase C 
remained intact, consisting of three session data points over 90.0 minutes.  Table 3 below 
displays the means and standard deviations for each observed behavior, across combined 
baseline and intervention phases.  
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Table 2 
Raw data: Frequency of Observed Behaviors per Session 
_______________________________________________________________________ 
 
         Behavior 
   ___________________________________________________ 
 
Session no. (length) ACT-P     PASS-P     ACT-A     PASS-A     SO            OTHER 
_______________________________________________________________________ 
 
  1 (25.5)    4             1                20             4                 22               0 
  2 (25.5)  10             1                26             3                 26               2 
  3 (25.5)    3             1                13             5                 22               4 
  4 (29.0)    4             1                22             4                 27               6 
  5 (34.5)    6             1                33             4                 34               0 
  6 (31.5)  19             5                35             8                 34               1  
  7 (26.5)    5             2                21             3                 23               0 
  8 (25.5)    7             5                22             6                 28               7 
  9 (21.5)    2             1                16             3                 11               0 
10 (27.5)    6             2                18             2                 31               1  
11 (25.5)    9             1                20             3                 21               4 
12 (27.0)    1             1                24             2                 26               2 
13 (26.5)    6             1                19             5                 21               4 
14 (28.0)    9             3                14             5                 31               6 
15 (24.5)  17             3                17             1                 29               2 
16 (31.0)  13             2                23             3                 44               3 
17 (34.5)    6             0                28             4                 36               1 
_______________________________________________________________________ 
 
Note.  Session lengths are listed in minutes, reported to the nearest half-minute, given  
the fixed 30-second duration of each observation interval. 
 
Comparing the mean frequency of behaviors per minute against the visual 
analysis standards reported by Cooper, Heron, and Heward (2007), mean frequencies of 
0.00 and 0.70 times per minute were considered to be “low.”  Meanwhile, “moderate” 
frequencies were between 0.71 and 1.47 times per minute, and “high” frequencies were 
between 1.48 and 2.20 times per minute.  When analyzing immediacy in the data, the 
principal investigator consistently determined that differences in behavior frequency of > 
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0.20 times per minute between phases were considerable and therefore noteworthy.  This 
criterion was determined because the behaviors selected for in-depth analysis were those 
that occurred with a mean frequency of > 0.20 times per minute, per phase (based on the 
data presented in Table 3). 
 
Table 3 
 
Frequency of Behaviors per Minute:  Grand Means and Standard Deviations, M (SD) 
 __________________________________________________________________________________ 
      
      Behavior 
   __________________________________________________________________________ 
   
Phase    ACT-P              PASS-P            ACT-A              PASS-A            SO                    OTHER 
__________________________________________________________________________________ 
 
A    0.20 (0.13)        0.04 (0.00)        0.79 (0.15)        0.14 (0.04)        0.91 (0.07)        0.11 (0.07) 
 
B    0.26 (0.14)        0.09 (0.06)        0.79 (0.18)        0.16 (0.06)        0.95 (0.20)        0.09 (0.10) 
 
C    0.43 (0.21)        0.06 (0.05)        0.75 (0.05)        0.09 (0.03)        1.21 (0.16)        0.07 (0.03) 
__________________________________________________________________________________ 
 
Note:  Calculated as the mean frequency of each behavior observed (rounded to the nearest  
hundredth); Phase A means and standard deviations based on Phases A1 and A2 combined;  
Phase B means and standard deviations based on Phases B1 and B2 combined. 
 
The data in Tables 1 and 3 revealed the same pattern:  observed behavior 
occurrence from greatest to least frequency was as follows:  SO, ACT-A, ACT-P, PASS-
A, OTHER, and PASS-P.  PASS-P was the only behavior never observed during ten or 
more intervals in total, across the entire observation process.  Furthermore, PASS-P, 
PASS-A, and OTHER behaviors were excluded from further analysis, based on their 
characteristically low levels and stable data patterns across sessions and phases.  SO, 
ACT-A, and ACT-P behavior were ultimately selected for further analysis, based on the 
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level and variability of these data throughout the study.  These were the most consistent 
and characteristic behaviors within the observation setting.  They were also the primary 
behaviors of interest to the principal investigator, based on the hypothesis that dyadic 
and/or other group-oriented play behaviors would increase when live piano music was 
introduced into the participants’ environment during free choice playtime.  Appendix I 
contains tables displaying means, standard deviations, and median levels of observed SO, 
ACT-A, and ACT-P behavior overall and for all nine participants.   
Individual Participant Results 
To calculate mean frequency of behavior per minute for individual participants, 
the data were standardized by dividing the observed frequency (i.e., the number of 
intervals) per session of observed behavior occurrence, by the duration the participant 
was observed per session, in minutes.  This yielded mean frequency of behavior per 
minute, per session.  Participant data used for performing these calculations appear in 
Tables 1 through 9 of Appendix J.  Using this per-session data, the mean, standard 
deviation, and median frequency of behaviors across each phase were then calculated for 
each participant. 
The total length of time during which behavioral data were collected among all 
nine participants across the study (324.0 minutes) was 145.5 minutes less than the entire 
duration of the study (469.5 minutes, across 17 independent sessions).  During each 
session, many intervals were considered “null,” because no data were recorded for some 
participants for an average of 31.92% of intervals per phase (range = 25.11 – 39.05%).  
During “null” intervals, participants were present but not visible because they were 
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outside of camera view, they were using the restroom, or they were working with a 
specialist in another room at the preschool facility.  In these cases, the participant’s 
designated observation interval was not skipped, in case he or she reappeared before the 
end of the interval and data could be collected.  Null intervals were not factored into 
individual participant mean, standard deviation, and median calculations.  Null intervals 
were therefore excluded from all figures and appendix tables displaying individual 
participant results.  Including null intervals would have artificially reduced the reported 
mean frequency of behavior per minute, per participant, across each phase.  Instead, 
figures shown are based on “qualifying” intervals (i.e., intervals during which data were 
obtained).  
Overall, and among most participants, changes in the level of observed behaviors 
did not clearly and consistently correspond with changes to the audio stimulus condition 
across phases.  Furthermore, data across phases were highly variable and consistently 
overlapped.  Additionally, participants 6 and 9 were frequently absent, and several 
missing data points prevented clear and confident determination of behavior trends or 
intervention effects for these individuals.  Therefore, clear evidence supporting the 
effectiveness of the live piano music intervention, as implemented, was not established.  
Following is a more detailed analysis of individual participant results deemed 
noteworthy. 
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SO Behavior 
 
Solitary behavior (SO), during which a participant was not engaged with, or in the 
proximity of peers or adults, was the most frequently observed behavior throughout the 
current study.  Data for most participants were moderately to extremely variable, and SO 
behaviors among individual participants were observed at moderate to high frequencies.  
Despite these frequencies, only results for Participants 4 and 5 were deemed noteworthy. 
Participant 4 contributed moderately to overall SO behavior levels observed, 
demonstrating mean levels of SO behavior within the low, moderate, and high frequency 
ranges (range = 0.40 - 2.00 times per minute).  See Figure 1 below for a graph of SO 
behavior for Participant 4. 
 
 
 
Figure 1.  Participant 4 SO behavior.  Shown is the mean observed frequency of SO 
behavior per minute, per session.  This was calculated as the observed frequency of 
behavior, divided by the total duration (in minutes) per session that Participant 4  
was observed.  See Appendix J for data used to derive calculated figures above. 
 
47 
 
 
 
Changes in behavior level between phases were both considerable (i.e., different 
in level by > 0.20 times per minute) and immediate only between Phases A1 and B1 and 
B1 and A2.  The greatest variability in mean data occurred during Phases A1 (range = 1.14 
to 2.00 times per minute) and B1 (range = 0.40 to 2.00 times per minute).  Median levels 
of SO behavior per minute, by phase, were:  A1: 1.47; B1: 1.06; A2: 1.50; B2: 1.29; C: 
1.60.  Appendix I displays the mean, standard deviation, and median levels of observed 
SO, ACT-A, ACT-P, and OTHER behavior observed for each participant. 
Based on these data, SO behavior for Participant 4 occurred most frequently 
during Phase C; they remained relatively stable during Phases A1 and A2, and they 
occurred least frequently during Phases B1 and B2.  Thus, SO behaviors occurred least 
often overall in the presence, versus the absence of live piano music.  With the exception 
of Phase A2, an increasing SO behavior trend occurred within each phase; however, given 
that Phase A2 and Phase B2 each contain only two data points, the ability to confirm trend 
within these phases is limited.   
As shown in Figure 2 below, Participant 5 demonstrated mean levels of SO 
behavior within the low, moderate, and high frequency ranges (range = 0.00 - 2.00 times 
per minute). 
Changes in behavior level were considerable (i.e., different in level by > 0.20 
times per minute) and immediate between all phases. However, the data were highly 
variable, and they considerably overlapped across all phases. Mean and median levels of 
SO behavior across phases (frequency of behaviors per minute) were similar:  Phase A1: 
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mean = 0.87; median = 1.00; Phase B1: mean = 1.13; median = 1.00; Phase A2: mean and 
median = 0.00; Phase B2: mean and median = 1.30; Phase C: mean and median = 0.67. 
 
 
Figure 2.  Participant 5 SO behavior.  Shown is the mean observed frequency of SO 
behavior per minute, per session.  This was calculated as the observed frequency of 
behavior, divided by the total duration (in minutes) per session that Participant 5  
was observed.  See Appendix J for data used to derive calculated figures above. 
 
Further inspection of these data revealed immediate decreases in frequency 
between Phases B1 and A2, and between Phases B2 and C.  Overall, a greater frequency of 
SO behavior occurred in the presence of live piano music, compared with the absence of 
live piano music, and compared with the presence of pre-recorded piano music.  These 
results should be cautiously interpreted, since the data were extremely variable across all 
phases.  Furthermore, Phase A2 contained only one data point, and Phase B2 contained 
only two data points.  Therefore, no clear determination of data trend could be made 
during either phase. 
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ACT-A Behavior 
ACT-A behavior (active joint behavior in the proximity of an adult, or with an 
adult facilitating an activity) was observed second-most often across each phase overall.  
ACT-A behavior among individual participants was extreme variable, ranging from low 
to high frequency.  In order from greatest to least, Participants 5, 2, and 4 were the 
highest contributors to overall observed frequencies of ACT-A behavior.  Meanwhile, 
Participants 1, 2, and 4 were the only participants with data suggesting intervention 
effects. 
Participant 1 contributed moderately to overall ACT-A behavior levels, 
demonstrating mostly moderate and high frequencies of ACT-A behavior (range = 0.00 – 
2.00 times per minute).  See Figure 3 below for a graph of ACT-A behavior for 
Participant 1.  Except for the transition between Phases A1 and B1, changes in behavior 
level between phases were considerable (i.e., different in level by > 0.20 times per 
minute) and immediate.  However, data were extremely variable within each phase, and a 
considerable amount of overlapping data between phases occurred.  For this reason, 
median behavior levels were calculated to minimize the effects of apparent data outliers 
and to provide a more accurate picture of overall behavior level within each phase. 
Median levels of ACT-A behavior per minute, by phase, were:  A1: 1.72; B1: 1.42;  
A2: 1.75; B2: 0.75; C: 0.50.  Overall, ACT-A behaviors occurred less frequently during 
Phases B1, B2, and C than during Phases A1 and A2.  A clear behavior trend could not be 
established during Phases A2 and B2, due to the limited number of data points.  
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Meanwhile, the data as a whole suggest a decreasing trend of ACT-A behavior over time, 
across phases. 
 
 
Figure 3.  Participant 1 ACT-A behavior.  Shown is the mean observed frequency of 
ACT-A behavior per minute, per session.  This was calculated as the observed  
frequency of behavior, divided by the total duration (in minutes) per session  
that Participant 1 was observed.  See Appendix J for data used to derive  
calculated figures above. 
 
Participant 2 contributed considerably to observed ACT-A behavior, 
demonstrating mean levels within the low, moderate, and high frequency ranges (range = 
0.00 – 3.00 times per minute).  Participant 2 was the only participant to demonstrate a 
mean frequency of any measured behavior greater than 2.00 times per minute (mean 
frequency of ACT-A behavior = 3.00 during Phase B1, session 7).  See Figure 4 below 
for a graph of ACT-A behaviors for Participant 2. 
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Changes in behavior level between Phases A1 and B1, A2 and B2, and B2 and C 
were considerable (i.e., different in level by > 0.20 times per minute) and immediate.  
The data were most variable during Phases B1 and B2.  However, analysis of median 
ACT-A behavior frequency revealed higher levels overall during Phases A1 and A2 than 
during Phases B1, B2, and C.  Therefore, Participant 2 was more frequently engaged in 
activities in the proximity of an adult during Phases A1 and A2 than during other times 
observed throughout the study.  The data are marked with extended periods with no trend, 
but they collectively demonstrate a progressively decreasing mean level with each 
successive phase. 
 
  
 
Figure 4.  Participant 2 ACT-A behavior.  Shown is the mean observed frequency of 
ACT-A behavior per minute, per session.  This was calculated as the observed  
frequency of behavior, divided by the total duration (in minutes) per session  
that Participant 2 was observed.  See Appendix J for data used to derive  
calculated figures above. 
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Participant 4 also contributed considerably to observed ACT-A behavior, 
demonstrating mean levels within the moderate and high frequency ranges (range = 0.80 
– 1.71 times per minute).  See Figure 5 below for a graph of ACT-A behavior for 
Participant 4.  Changes in behavior level between all phases were considerable (i.e., 
different in level by > 0.20 times per minute) and immediate.  The data within each phase 
were variable.  Additionally, a considerable amount of overlapping data occurred, 
particularly between Phases A1 and A2 and Phases B1 and B2.  Median levels of ACT-A 
behavior per minute, by phase, were:  A1: 1.47; B1: 1.29; A2: 1.50; B2: 1.29; C: 1.14.  
Based on these data, ACT-A behaviors consistently occurred more frequently during 
baseline sessions than during intervention sessions.  Furthermore, ACT-A behaviors were 
least frequently observed during Phase C, while the intervention was being faded using 
pre-recorded piano music.  Accounting for the limited data points in Phases A2 and B2, 
which prevent the determination of a clear behavioral trend, all phases but Phase B1 
appear to indicate a decreasing trend.   
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Figure 5.  Participant 4 ACT-A behavior.  Shown is the mean observed frequency of 
ACT-A behavior per minute, per session.  This was calculated as the observed  
frequency of behavior, divided by the total duration (in minutes) per session  
that Participant 4 was observed.  See Appendix J for data used to derive  
calculated figures above. 
 
ACT-P Behavior 
ACT-P behavior (Active joint behavior in the proximity of peers) was observed 
third-most often across phases, occurring at consistently low levels and increasing by an 
average of 0.15 times per minute between Phases B2 and C.  ACT-P behavior among 
individual participants was variable and ranged in frequency from low to high.  Most 
participants also frequently demonstrated several instances of no ACT-P behavior across 
phases.  Despite frequent absences, Participant 6 demonstrated the highest observed 
frequency of ACT-P behavior.  Meanwhile, Participants 3 and 9 moderately contributed 
to overall observed ACT-P levels.  However, only results for Participant 2 suggested 
potential intervention effects. 
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 Participant 2 demonstrated mean levels of ACT-P behavior within the low, 
moderate, and high frequency ranges (range = 0.00 – 2.00 times per minute).  See Figure 
6 below for a graph of ACT-P behavior for Participant 2. 
 
 
 
 
Figure 6.  Participant 2 ACT-P behavior.  Shown is the mean observed frequency of 
ACT-P behavior per minute, per session.  This was calculated as the observed  
frequency of behavior, divided by the total duration (in minutes) per session  
that Participant 2 was observed.  See Appendix J for data used to derive  
calculated figures above. 
 
 
Changes in behavior level between all but the first two phases were considerable 
(i.e., different in level by > 0.20 times per minute) and immediate.  The greatest 
variability in the data occurred during Phase B1.  Furthermore, mean and median 
behavior levels during Phases B1 and B2 were higher than during all other phases, and all 
but one baseline data point was a zero value, indicating that no ACT-P behavior occurred.  
Collectively, these data indicate that more ACT-P behavior occurred in the presence of 
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live piano music than during pre-recorded and no music conditions.  Trend is difficult to 
ascertain from the data in Phase B2, due to the limited number of data points.  Phase B1 
indicates an overall increasing trend, while all other phases indicate no trend. 
Inter-Observer Agreement 
In order to provide a measure of inter-observer agreement (IOA), one 
undergraduate research assistant independently observed 29% of sessions across phases 
of the present study (one complete session per each of the five phases).  Consistent with 
research recommendations suggesting a minimally acceptable IOA standard, (Hanley, 
Cammilleri, Tiger, & Ingvarsson, 2007; Horner et al., 2005), the principal investigator 
sought to achieve a minimum IOA of 80%.  Interval-by-interval IOA was used, whereby 
the number of intervals agreed was divided by the sum of the number of intervals agreed 
and the number of intervals disagreed.  This quotient was then multiplied by 100, to yield 
an overall percentage of interval-by-interval IOA.  IOA was measured during Phase A1, 
session 2; Phase B1, session 6; Phase A2, session 11; Phase B2, session 13, and, Phase C, 
session 15.  This proved to be a stringent measure, because both observers had to agree 
on either the occurrence or non-occurrence of six different behaviors during each 30-
second interval across the five sessions during which IOA was applied.  After each 
independent coding session during which measures of IOA were calculated, the principal 
investigator and student research assistant reconvened to discuss their results.  The  
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operational definitions of each behavior (as they appear in Appendix B) remained intact 
throughout the study.  Discussions revealed frequent disagreement while coding passive 
behavior, and discrepancies in specific details noted; thus, interpretive clarification of the 
behaviors, as operationally defined, occurred throughout data coding.  Corrections based 
on passive behavior coding typically favored the judgment of the principal investigator; 
however, other corrections favored either observer to a roughly equal degree.  No such 
corrections were made in the absence of inter-observer discussion and subsequent 
independent coding.  Due to unacceptably low initial measures of IOA, additional 
independent viewing and coding occurred after each of the five IOA sessions until an 
acceptable level was obtained. 
During IOA training, the principal investigator and student research assistant 
reviewed the video footage from session 1 (Phase A1) three times.  They also 
independently coded session 2 a total of four times (Phase A1).  In the process of IOA 
training, the principal investigator and student research assistant recognized that several 
of the behavior categories on the initial version of the Data Record Sheet (See Appendix 
C) did not accurately capture the predominant behaviors observed.  The Data Record 
Sheet was revised and the corresponding operational definitions for each behavior were 
clarified before the first independent coding session occurred during session 2 (Phase 
A1).  One additional behavior category, called self-help (SH), was eliminated after the 
first independent IOA coding session (session 2, Phase A1).  This behavior category 
proved subjective, and too frequently indistinguishable from the solitary (SO) and 
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OTHER behavior categories used throughout this study.  The Data Record Sheet in 
Appendix C represents the third and final version of the formal behavior coding log.  The 
principal investigator independently coded all 17 observation sessions using this version 
of the form.  During IOA training, the planned duration of each partial-interval sample 
was also increased from 15 to 30 seconds, as it was mutually agreed that a longer interval 
would facilitate more accurate data collection. 
Although percentages of IOA gradually increased across subsequent sessions, the 
minimum IOA target of 80% was never reached during the first independent coding of all 
five IOA sessions.  However, the final obtained mean IOA across all five sessions during 
which IOA was calculated was 96.60%.  Table 4 below displays detailed IOA results. 
 
Table 4 
 
Inter-Observer Agreement (IOA) 
_______________________________________________________________________ 
Phase  Session No.  Session date  Obtained IOA 
__________________________________________________________________________ 
 
A1    2a   4/14/2016  0.49; 0.53; 0.67; 0.98 
 
B1    6b   4/28/2016  0.60; 0.95 
 
A2  11c   5/16/2016  0.67; 0.96 
 
B2  13d   5/23/2016  0.77; 0.96 
 
C  15e   6/01/2016  0.78; 0.98 
__________________________________________________________________________ 
 
Note.  Session dates indicate the date of the original video recording.   
aAcceptable IOA was established after 4 independent video reviews by both the principal  
investigator and the student research assistant. b-eAcceptable IOA was established after  
two independent video reviews by both the principal investigator and the student  
research assistant. 
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Social Validity 
The lead teachers of the proximal and distal classrooms at the developmental 
preschool completed a post-intervention survey (See Appendixes D and E, respectively) 
at the end of data collection, to measure social validity and to obtain feedback about how 
to improve future studies.  This provided the opportunity for feedback from teachers in 
both the proximal and distal classrooms.  Although only the proximal classroom directly 
benefited from the current study, both teachers indicated overall satisfaction with the 
study and all related procedures.  In particular, the teachers were pleased with the non-
invasive manner of data collection and the principal investigator’s ongoing 
communication with all staff throughout the course of formal data collection.  Both 
teachers indicated an interest in future studies involving partnerships with the university 
and learning adventures for the preschool students.  The distal classroom teacher 
expressed only one minor concern with terms such as “human research” and “subjects,” 
particularly due to their impersonal nature and their use when describing such research to 
families.   
A short debriefing form (See Appendix F) was also mailed to the 
parents/guardians of all participants at the end of data collection.  This gave 
parents/guardians the opportunity to provide feedback and candid assessment of the 
study, and to make suggestions for improvement in future studies.  Two of these forms 
were completed and returned.  Feedback was favorable and no concerns or suggestions 
for improvement were indicated.
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CHAPTER V 
DISCUSSION 
The current study sought to implement a practical behavioral intervention at the 
Ellensburg, WA developmental preschool, while simultaneously building the evidence 
base in support of background music as a form of treatment in educational settings.  The 
principal investigator hypothesized that a higher frequency of dyadic and/or other group-
oriented play behaviors would occur during participants’ free choice playtime in the 
presence of live piano music, compared to when no live piano music played. 
Conclusions 
Of the six behaviors studied, only three were deemed noteworthy upon data 
analysis.  These behaviors, listed in order of observed frequency from greatest to least, 
were:  SO, ACT-A, and ACT-P.  Overall, evidence supporting the effectiveness of the 
live piano music intervention, as implemented, was not established.  The hypothesized 
increases in dyadic and/or other group-oriented play behavior, expected in response to the 
live piano music intervention, were generally unsupported in this study.  In fact, overall 
mean frequency of SO (solitary play) behavior increased during intervention phases (B1 
and B2) and reached its highest point during Phase C (the intervention fading phase).  
Among individual participants, only Participant 4 demonstrated lower median SO 
behaviors during Phases B1 and B2 (in the presence of live piano music) compared to 
Phases A1 and A2 (when no music was played). 
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Similarly, the highest levels of ACT-P behavior (joint play among peers), were 
observed during Phase C, and a greater mean frequency of ACT-P behaviors were 
observed during Phases B1 and B2 compared with baseline phases (A1 and A2).  Thus, 
overall solitary play and joint play behavior among peers increased simultaneously.  The 
overall increase in observed ACT-P behavior during Phases B1 and B2 supports the 
principal investigator’s hypothesis; however, additional factors beyond the presiding 
audio stimulus condition appear to have influenced the observed results.  ACT-A 
behaviors (active joint behavior in the presence of adults) were observed second-most 
often throughout this study.  Changes in observed ACT-A behavior did not clearly and 
consistently correspond with changes in the audio stimulus condition presented with each 
subsequent phase.   
Taken together, the current study results have added little to the present 
understanding of the effectiveness of non-contingent background music in educational 
settings.  However, as noted by previous research, gaining a thorough understanding in 
advance of the sample to be studied appears to be a critical component for identifying 
functional relationships between interventions and behavioral outcomes.  Reed (1983) 
underscored the need to control for individual preferences when studying the effects of 
music as an applied intervention.  She found that the presence of sedative background 
music did not necessarily improve the rate with which the elementary school students in 
her sample correctly completed math problems.  In fact, some students were less 
productive when music played, and preferred no music while performing academic tasks.  
Meanwhile, Love and Burns (2007) collected participant baseline data for several 
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months.  They were able to demonstrate evidence suggesting that music influenced 
sustained play and increased peer interaction among preschool students in their sample.  
Nevertheless, as with the current study, they were unable to control for factors other than 
the applied music intervention which may have also influenced their results.  Other 
passive music intervention studies have yielded increased social interaction among 
preschoolers (Godeli et al., 1996), and decreased aggression and rule-breaking among 
students with emotional and behavioral difficulties (Hallam & Price, 1998).  Still, despite 
their demonstration of functional relationships between music and desired behavior 
outcomes, studies such as these acknowledged the need for replication with larger 
samples, and the need to investigate whether desired behaviors would maintain over time 
or generalize to other settings.  Following is a more in-depth discussion of the current 
study results. 
SO Behavior 
SO behavior was observed at a moderate level overall across all phases of the 
current study, reaching its highest mean and median levels during Phase C.  SO behavior 
among individual participants ranged from moderately to extremely variable, although it 
was typically observed at moderate and high levels from session to session.  Participant 8 
demonstrated the greatest overall frequency of SO behavior across phases, followed by 
Participants 6 and 4.  Participants 1, 2, 7, and 9 also contributed moderately to SO 
behavior levels.  Meanwhile, results for all but Participants 4 and 5 lacked evidence of 
experimental control; observed changes in behavior did not consistently correspond to the 
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audio stimulus condition presented.  Participant 4 demonstrated lower mean and median 
levels of SO behavior during Phases B1 and B2 than during all other phases.  In addition, 
an immediate reduction in observed mean frequency of SO behavior for Participant 4 
corresponded with both presentations of the live piano music intervention in Phases B1 
and B2.  This stands in contrast to the overall SO behavior pattern, in which SO behavior 
increased during intervention sessions.  For Participant 4, the observed mean frequency 
of SO behavior decreased by > 0.20 times per minute between Phase A1 and B1 (falling 
from 2.00 times per minute to 1.11 times per minute between sessions four and five).  
Between Phase A2 and B2 (sessions 12 and 13), mean observed SO behavior decreased by 
0.19, from 1.33 to 1.14 times per minute. This result partially supports the hypothesis by 
suggesting that a reduction in SO behavior occurred in response to the live piano music 
intervention, and not during other study phases.  Findings such as this are of particular 
interest, as they suggest that specific elements within the music itself (e.g., audio 
frequency, key, rhythm, tempo, etc.) may be the agent of behavior change, particularly in 
live (versus pre-recorded) form. 
Despite the suggestion of experimental intervention effects, observed SO behavior 
results for Participant 4 must be interpreted cautiously for several reasons.  The data 
across phases were variable and they overlapped in all but Phase B1.  Furthermore, 
Phases A2 and B2 each contained only two data points, so that confident determination of 
behavior trends during these phases could not be made.  In discussing best practices in 
single-subject design research, Horner et al. (2005) explained that five or more data 
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points are frequently necessary in order to determine clear data trends.  Finally, decreases 
in SO (solitary play) behavior in response to the live piano music intervention would 
appear to suggest a corresponding increase in observed dyadic or other group-oriented 
play behavior, thus further supporting the study hypothesis.  Instead, however, Participant 
4 demonstrated significant patterns of ACT-A behavior (active play behavior in the 
presence or proximity of an adult), but no significant ACT-P behavior as predicted by the 
hypothesis (active play behavior with peers).  This contrasts with overall observed ACT-
P behavior patterns, which increased during intervention sessions, and reached a peak 
during Phase C.  See Appendix B for the operational definitions of each behavior code, 
and Appendix I for tables of mean, standard deviation, and median levels of SO, ACT-A, 
and ACT-P behavior observed overall and among all nine participants. 
Somewhat opposite observations occurred with Participant 5, who demonstrated 
greater mean and median levels of SO behavior during Phases B1 and B2 than during any 
of the other three phases across the study.  Initially, this suggests that Participant 5 
engaged in more solitary play behavior in response to the live piano music intervention.  
As with Participant 4, these results must be cautiously interpreted, because the data were 
extremely variable, and they considerably overlapped across all phases of the study.  
Furthermore, Participant 5 was absent during session 12 (the second and final session of 
Phase A2).  Therefore, only one data point was available during Phase A2, and only two 
data points during Phase B2.  According to available research describing best practices for 
single-subject design methodology (Horner et al., 2005; Kazdin, 1978; Odom & Strain, 
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2002), these data are insufficient to clearly determine behavior level and trend.  No 
additional categories of observed behavior for Participant 5 suggested evidence for 
experimental control throughout the study.  See Appendix B for the operational 
definitions of each behavior code, and Appendix I for tables of mean, standard deviation, 
and median levels of SO, ACT-A, and ACT-P behavior observed among all nine 
participants. 
ACT-A Behavior 
ACT-A behavior (active joint play behavior with an adult present and/or 
facilitating an activity) was observed second-most frequently across all phases of the 
study, occurring overall at moderate mean frequency levels during all phases except for 
Phase B2, when it occurred with a low mean frequency (0.61 times per minute).  ACT-A 
behavior among individual participants was extremely variable, ranging from low to high 
frequency.  Participant 5 most significantly contributed to overall ACT-A behavior 
levels, followed by Participants 2, 4, 9, and 1, respectively.  Among most participants, 
changes in observed ACT-A behavior did not clearly and consistently correspond with 
changes in the audio stimulus condition presented, therefore failing to demonstrate a 
functional relationship between the live piano music intervention and observed ACT-A 
behavior.  For Participants 6 and 9, insufficient data were available to draw meaningful 
conclusions.  These two participants were frequently absent, creating missing data points 
that compromised the ability to accurately interpret level, trend, and intervention effects.  
Meanwhile, the data among Participants 1, 2, and 4 warranted further discussion. 
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Across all phases, Participants 1, 2, and 4 all demonstrated the lowest mean and 
median levels of ACT-A behavior during Phase C (the intervention fading phase that 
featured pre-recorded piano music).  The data for Participant 1 were highly variable, with 
significant overlapping data across phases and inconsistent changes in ACT-A behavior 
levels in response to the introduction and removal of the live piano music intervention.  
Meanwhile, Participant 2 demonstrated periods of stable behavior during the first three 
phases, with the exception of a spike from 1.43 times per minute to 3.00 times per minute 
between session six and session seven (during Phase B1).  Participant 2 was the only one 
to demonstrate a mean frequency of behavior beyond 2.00 times per minute.  Participant 
4 demonstrated consistently moderate to high levels of ACT-A behavior, with significant 
data overlapping across phases.  Given the unique patterns of variability among these 
three participants, median levels of ACT-A behavior were calculated.  Based on median 
ACT-A behavior levels across Participants 1, 2, and 4, fewer ACT-A behaviors occurred 
during intervention phases than during baseline phases, and the fewest ACT-A behaviors 
occurred during Phase C for all three participants, when pre-recorded piano music played.  
Minimal evidence of intervention effectiveness was established, based on the variability 
discussed above, as well as the limited duration of Phases A2 and B2 (two data points 
each for each participant).  However, the patterns between phases for these three 
participants were distinct from the other six participants, suggesting that further research 
exploring the effects of pre-recorded piano music is warranted. 
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Participants 1, 2, and 4 frequently interacted with an adult staff member (either 
the lead teacher, or a paraprofessional) during free choice playtime observations.  These 
interactions frequently occurred as adult-directed arts and crafts activities at the back 
table, using materials such as paint, sand, and construction paper.  Additional interactions 
included an adult holding a participant’s hand while leading them out of the room to see a 
specialist; or, playing and interacting with the child while seated together on the floor. 
Participant 1 occasionally played peek-a-boo games with teaching staff, using a 
basket as a head covering, and occasionally sitting in a teacher’s lap.  During session 7 
(Phase B1), Participant 2 was mostly observed sitting in an adult’s lap.  During session 12 
(Phase B2), Participant 2 rang a bell toy during several intervals with one of the teachers, 
while the teacher imitated the participant’s actions and encouraged the child to continue.  
Meanwhile, Participant 4 frequently sought physical contact with teachers by hugging 
them, grasping one of their legs to get their attention, or showing off recently painted 
artwork.  During session 5 (Phase B1), Participant 4 was seen during one interval 
blowing a kazoo.  This is noteworthy given that live piano music was playing during this 
behavior.  This was the only time any participants were observed blowing a kazoo during 
their assigned observation interval.  During another interval in session 9 (Phase B1), 
Participant 4 held an adult’s hand and walked to the classroom door to look out and 
observe the pianist while she played.  The coincidence of these behaviors and live piano 
music may have resulted from the suggestive power of the piano music; however, such 
behaviors were too sparsely observed to differentiate whether they occurred by chance, or 
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whether a functional relationship between the live piano music and observed behavior 
existed.  Taken together, evidence for such a functional relationship was lacking.  
Observed ACT-A behavior among these three participants across all phases of the study 
appeared to be primarily maintained by adult-directed guidance and activity supervision, 
and by participants gaining access to the time and attention of an adult.  Observed 
increases and decreases in ACT-A behavior among these three participants did not clearly 
or consistently correspond with changes in the audio stimulus condition presented.  
Appendix I displays descriptive statistics for all nine participants. 
ACT-P Behavior 
ACT-P behaviors (joint play among peers) was observed third-most frequently 
across phases of this study, at consistently low levels and with moderate variability, 
particularly during Phases B1, A2, and C.  Overall patterns of observed ACT-P behavior 
were similar to SO behavior patterns.  They were observed more frequently during 
Phases B1 and B2 than during Phases A1 and A2.  Furthermore, similar to overall observed 
patterns in SO behavior, overall ACT-P behaviors increased considerably from Phase B2 
to Phase C (increasing in mean frequency from 0.28 to 0.43 times per minute).  This 
behavior pattern suggests that live and pre-recorded piano music influenced a greater 
frequency of joint play behavior among peers, as hypothesized.  Closer inspection of the 
data revealed that this overall pattern was sparsely replicated among individual 
participants.  Participants 4, 8, and 9 were the only three to demonstrate a higher mean 
frequency of ACT-P behavior during Phase C than during any other phase.  Despite 
frequent absences, Participant 6 demonstrated the highest observed mean frequency of 
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ACT-P behavior of all nine participants.  With the exception of Participant 2, changes in 
observed ACT-P behavior did not clearly or consistently correspond with changes in the 
audio stimulus condition presented, indicating that the live piano music intervention 
yielded no discernable effect on observed ACT-P behavior. 
Participant 2 demonstrated the fewest observed ACT-P behaviors overall during 
Phase C, inconsistent with overall observed ACT-P behavior patterns.  However, 
Participant 2 was also the only participant to demonstrate a higher mean frequency of 
observed ACT-P behaviors during Phases B1 and B2, compared to Phases A1 and A2, 
which was consistent with overall observed ACT-P behavior patterns.  Looking closely at 
the behavior coding data for Participant 2, these trends appeared to be mostly influenced 
by the activities available in the room during intervention sessions.  Specifically, during 
sessions five and six (Phase B1), a portable sandbox with sand toys was available at the 
back of the room.  This was popular among many of the participants.  This resulted in a 
higher frequency of sustained proximity with peers, and an increase in physical and 
verbal interaction with peers.  ACT-P behavior of this sort also frequently co-occurred 
with ACT-A behavior, as activities where large numbers of children congregated were 
also frequently adult-directed, for organization and safety purposes.  Such co-occurrence 
was also due to the characteristically high adult to child ratio throughout the observation 
process (four adults were typically in the room during any given observation).  Additional 
factors that increased observed ACT-P behavior in Participant 2 included frequent 
interaction with Participant 4 during session 10 (Phase B1) and session 13 (Phase B2).  
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During these sessions, these two participants played together with Mr. Potato Head toys.  
During session 10, a teacher once reminded Participant 2 to share with Participant 4.  
During session 14 (Phase B2) Participant 2 and Participant 5 were observed playing in 
close proximity at the back table with various trays of liquid.  This was also an adult-
directed activity.  By contrast, Participant 2 was observed engaging in mostly SO and 
ACT-A behaviors during Phase C, which contributed to the overall lower mean 
frequency of ACT-P behaviors observed during Phase C.  Considering these factors 
together, the presence of specific activities of interest, rather than the presence of either 
live or pre-recorded piano music, appeared to most significantly influence the observed 
behavior of Participant 2. 
Limitations 
Several limitations to the current study are worth noting.  First, observations were 
primarily conducted two days per week (Mondays and Thursdays) across the  8-week 
study duration, based on the daily activity schedule and likelihood of maximum student 
attendance.  Thus, intervening days between intervention condition treatments (i.e., live 
piano music) contained no music, and therefore served to replicate baseline conditions.  
Observations on consecutive days would have created more data points across the same 
time period, and could have reduced the overall required study duration.  More 
importantly, the intervention phases would not have been interrupted by intervening days 
during which no intervention was presented.  It is possible that this contributed to the 
limited and overall insignificant results realized in the current study.  Recommendations 
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from single-subject design research include allowing sufficient data points within each 
phase so that data trends can be confirmed, and functional relationships between a given 
intervention (independent variable) and observed outcomes (dependent variables) can be 
established (Horner et al., 2005; Odom & Strain, 2002).  In light of this, additional data 
points during Phases A2 and B2 may have revealed greater intervention effectiveness than 
realized in the present study.  It is also worth noting that the principal investigator 
deemed changes of > 0.20 times per minute to be “considerable.”  This determination was 
based solely on the interpretation of the results obtained from the current study, and not 
based on published standards established in the research literature.   
Related to this discussion, Kazdin (1978) cautioned that altering conditions (i.e., 
changing phases) before clear data trends are realized can compromise clear 
interpretation of results. Given the time limits under which this study was conducted, and 
the number of behaviors studied, the principal investigator opted instead to choose what 
appeared at the time to be a reasonable number of baseline sessions (four) for the first 
phase.  Furthermore, although not ideal, the principal investigator shortened Phases A2 
and B2 in order to extend Phase B1 and still allow for a reasonable intervention fading 
phase (Phase C).  Phase B1 was extended because the live piano music was difficult to 
hear within the studied proximal classroom during the first two observation sessions of 
that phase. The piano lid was raised during the second session, which helped somewhat; 
however, it was discovered after the end of the second B1 session that the piano’s damper 
pedal had been engaged.  Therefore, four additional B1 intervention sessions were carried 
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out, allowing the piano to play at full and regular volume and therefore be sufficiently 
audible within the proximal classroom during observation.   
Several factors also influenced the length of each observation session.  Although 
the daily classroom routine was similar from day to day, circle time did not transition into 
free choice playtime at precisely the same time during every observation session.  The 
principal investigator chose to begin formal data collection at the start of free choice 
playtime during baseline sessions, and once the music began during intervention sessions.  
Thus, during intervention sessions, the live piano music typically started several minutes 
into free choice playtime, based on when the pianist was able to arrive and begin playing.  
This way, data were based on behaviors observed in the presence of music.  Data 
collection during Phase C began as soon as a teacher started the CD of pre-recorded 
piano music.  However, Phase C observation sessions were different in that transitions 
between musical genres occurred more slowly than during live piano music sessions.  
The CD contained all selections form the Master Repertoire List (See Appendix A), 
whereas each live piano music session contained fewer selections from each genre 
category.  Formal observation and data collection during all three Phase C sessions ended 
before the CD concluded, and thus the presentation of music was fundamentally different 
during Phase C than during either Phase B1 or B2.  Given these considerations, and the 
corresponding variance in observation session length, the data in this study were 
converted so that mean frequency of observed behavior per minute could be accurately 
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compared across all phases of the study.  Future studies may benefit from observation 
methods that are standardized at the outset of data collection, to simplify data analysis. 
Participant and teacher absences presented another limitation.  The lead classroom 
teacher was absent during three of the six sessions of the first intervention phase (Phase 
B1), and both sessions of the second intervention phase (Phase B2).  When substitutes 
were in the classroom, the daily routine was slightly altered, and typically less structured, 
than when she was present.  This may have changed students’ typical behavior and 
subsequent response to the intervention.  Meanwhile, Participant 6 was absent during 
eight of the seventeen observation sessions, and Participant 9 was absent for nine 
sessions.  This significantly limited the ability to draw conclusions from their data using 
standard visual analysis techniques.  Others, especially Participants 2 and 5, were not 
always visible because they were frequently working with specialists outside the 
observation setting, or they happened to be situated for extended durations of time just 
outside the camera’s field of vision.  As such, these participants were frequently out of 
view during their assigned observation intervals, and no data could be collected for them 
when they were not visible. 
In the current study, limitations in the operational definitions of the behaviors 
studied (i.e., the dependent variables) also existed.  Joint play behavior was defined as 
being either active or passive.  The operational definition in Appendix B for ACT-A 
behavior was that it involved active (i.e., hands-on) joint behavior (i.e., groups of two or 
more individuals) while an adult was present and/or facilitating a particular interaction or 
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activity.  In practice, ACT-A behavior was coded when an adult was directly interacting 
with a participant, and when an adult was closely observing joint play behavior among 
peers, even if the adult was not interacting with participants or facilitating any portion of 
the social exchange.  Regarding the operational definitions used to describe ACT-A and 
ACT-P behaviors herein, more specificity was necessary to describe the terms “present” 
and “proximity.”  Quantifying the definitions by specifying, for example, the distance in 
feet between two individuals required in order to be considered in their presence or 
proximity (as did Kasari et al., 2011) could have potentially enhanced measures of inter-
observer agreement (IOA) in the current study.  With regard to IOA, additional 
disagreement between the principal investigator and the student research assistant 
frequently involved measures of passive behavior.  Discussions between these two 
observers, even as late as the third IOA session (session 11, Phase A2), revealed that the 
principal investigator considered “passive” behaviors to include incidents during an 
adult-directed activity wherein a participant quietly sat and waited before engaging in an 
activity or physically touching an object.  Meanwhile, the student research assistant 
coded this as ACT-A behavior, and tended only to code for passive behavior when a 
participant independently chose to observe an activity without engaging in the activity, 
verbalizing, or touching an object.  Review of these instances tended to favor the 
principal investigator’s judgment.  Overall, however, the student research assistant played 
a pivotal role in the critical assessment of the studied behaviors, as operationally defined.  
Case-by-case judgments also frequently favored the student research assistant.  The 
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extensive discussions following each IOA session revealed the importance of clear 
operational definitions and the need to refine such definitions if used in future studies. 
Finally, the relative insignificance of the results obtained may have been 
influenced by a mismatch between the intervention (live piano music) and the function of 
participants’ observed behavior.  Observations occurred during unstructured free choice 
playtime.  The intervention itself was passive, unobtrusive, and potentially incidental to 
the fact that participants had normal access to preferred play items while observed.  The 
intervention phases of the current study introduced minimal change to participants’ daily 
environment and routine.  Since many of the participants had developmental delays, it 
could be that a more robust intervention during a structured portion of their school day 
would have yielded more meaningful, significant results. 
Recommendations for Future Research 
In light of the previously cited best practices research on single-subject design 
(Horner et al., 2005; Kazdin, 1978; Odom & Strain, 2002), the principal investigator 
acknowledges several recommendations for future replications of this study.  First, a 
larger number of observations within each phase should be conducted (i.e., a minimum of 
five, depending on observed variability and trends).  This recommendation is made in full 
recognition that data variability, such as what occurred in the present study, is common in 
applied research.  In many cases, consistent data variability in itself may constitute the 
stability necessary to warrant a phase change.  Nevertheless, allowing ample time in 
which to carry out each phase of future such studies could significantly minimize some of 
the limitations so far discussed.  The current study was ambitious in its attempt to 
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incorporate an intervention fading phase (Phase C).  Given the time constraints of the 
current study, it may have been more judicious to eliminate Phase C and only conduct the 
classic A-B-A-B withdrawal design, thereby allowing Phases A2 and B2 to be longer.  
Future researchers faced with similar time constraints may wish to consider this option. 
Additionally, classroom-based studies should ideally begin sooner during the 
school year, to avoid concluding during the final week of a school year as did the current 
study.  This recommendation is made because classroom settings during the final week of 
a given school year do not always represent typical conditions, as special activities often 
occur and students are frequently less engaged in the school routine as they anticipate the 
arrival of summer.  In the current study, routines were similar during Phase C, which 
comprised the final three observation sessions.  However, the circle time which typically 
preceded free choice playtime in the daily routine was cut short during sessions 15 and 
16, and no circle time was observed during session 17.  As has been discussed, notable 
differences in observed behaviors did occur between Phases B2 and C.  Although these 
changes cannot be confidently attributed to the changes in routine observed during the 
current study, it is possible they played a role.  As it was, certain behaviors observed in 
the current study appeared to be influenced more heavily by available activities in the 
observation setting, rather than the applied music intervention.  Future studies may wish 
to control for such variables with the implementation of a study design that facilitates the 
differential comparison of music and non-music activities and/or conditions. 
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Compared to the current study, future studies may benefit from establishing a 
greater foundation of knowledge prior to formal data collection.  Horner et al. (2005) 
recommended obtaining specific information about the participants to be studied, 
including characteristic behaviors, presenting disabilities, and personal preferences.  In 
another case, Love and Burns (2007) explained that teachers in their study observed and 
noted participant behaviors for several months before collecting data and introducing a 
background music intervention.  Such advance measures could greatly enhance the ability 
to accurately predict prominent behaviors to be observed, and help prevent the difficulties 
encountered in the current study that required revision of the original behavior codes and 
corresponding operational definitions.  Such measures could also better facilitate the 
identification of functional relationships between applied interventions and behavioral 
outcomes, particularly when determining the effectiveness of treatments for individuals 
with specific conditions or disabilities.   
Future research should also attempt to replicate this study with additional 
refinements and on a more manageable scale.  Specifically, researchers in the current 
study coded data for individual participants during their assigned observation interval, 
even in cases where participants were only visible for a few seconds of the interval.  To 
safeguard against inaccurate or potentially arbitrary behavior coding, future studies using 
these observational techniques should implement a firm decision rule specifying a 
minimum interval duration (e.g., 10 seconds) during which a participant must be 
observed to qualify for behavior coding.  Additionally, manually observing the frequency 
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of six different behaviors among nine children proved challenging, particularly when 
attempting to verify inter-observer agreement (IOA).  Regarding the establishment of 
IOA across multiple behaviors, future research may wish to shorten the duration per 
session during which a second observer independently codes data.  In return, the second 
observer could independently code portions of more individual sessions across a given 
study.  This technique may provide a truer measure of overall IOA and represent a more 
robust safeguard against observer drift.  Regardless, future studies may wish to focus on 
fewer behaviors, especially since only three of the six behaviors observed in the current 
study proved to be noteworthy and particularly relevant in context.   
Odom and Strain (2002) contend that the external validity of single-subject 
research is enhanced the larger the sample size studied; however, it may be more 
meaningful to conduct this type of study over a longer duration while observing fewer 
participants.  Doing so would allow for a much greater percentage of time sampling per 
subject.  In the current study, each participant could only be observed for a fraction of the 
total available data collection time.  In the current study, individual participants were 
each observed an average of 11.11% of the total data collection time (range = 6.2 to 
17%).  Each participant was typically observed about six times per observation period.  
As a result, significant behaviors were no doubt missed during intervals where a different 
subject was observed.  Should future studies of this nature attempt to obtain class-wide 
data, methods of data collection should incorporate systematic scanning of the entire 
observation setting.  Momentary time sampling may also be a more feasible observation 
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method for tracking behaviors occurring over long durations, for which frequency tallies 
are not practical or appropriate. 
In addition to the recommendations so far mentioned, additional exploration of 
specific elements of music that may be efficacious for influencing behavior, such as 
genre, tempo, or rhythm, is encouraged.  The current study primarily aimed to explore 
whether music, in itself, influenced the social behavior of students enrolled in a specific 
developmental preschool program.  Some effort was made to incorporate familiar 
children’s music in the featured selections, based on research findings that children 
respond well to music they recognize (Finnigan & Starr, 2010; Fox & Liu, 2012).  It is 
intriguing that certain behaviors in the current study (i.e., ACT-P and SO) significantly 
increased overall when pre-recorded music played.  Additional studies comparing, and 
isolating the effects of live and pre-recorded music could inform the design of practical 
environmental enhancements involving music in classroom settings.  Meanwhile, in the 
current study, behavior observations during Phase C could only be compared to those 
occurring during Phase B2, the next adjacent phase.  Having no practical means of 
isolating such effects in the current study, it is unclear whether the behaviors observed 
during Phase C were due, at least in part, to the combined influence of live piano music 
in Phase B2 and pre-recorded piano music in Phase C.  Alternatively, additional studies 
independently examining the effects of either live or pre-recorded music may be useful to 
achieve the same results and build upon foundations such as those provided by Godeli et 
al. (1996) or Love and Burns (2007). 
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Existing research into the behavioral effects of specific musical elements is 
inconclusive.  Such research frequently involves collecting pre- and posttest measures of 
mood, respiration, and/or physiological arousal (Blood & Ferriss, 1993; Kuribayashi & 
Nittono, 2015; Labbè et al., 2007; Savan, 1999).  Research indicates that the tempo of 
music or other audio stimuli can influence sociodramatic play themes among children 
(Love & Burns, 2007), improve the satisfaction of communication and teamwork during 
problem-solving tasks (Blood & Ferris, 1993), and predict task completion rates 
(Kuribayashi & Nittono, 2015).    However, these studies are all tempered by the fact that 
larger and more diverse samples, a greater variety of audio stimuli, and more complex 
outcome measures of practical significance have yet to be studied before clear 
effectiveness determinations can be validated.  Additionally, Savan (1999) suggested that 
the tempo of music is less functionally related to observed behaviors among listeners than 
is the frequency range of the music.  She demonstrated that altering the tempo and 
direction in which Mozart compositions were played still influenced positive behavioral 
outcomes in a group of young boys with behavioral and physical coordination deficits.  
Meanwhile, when the same music was presented in acoustically altered form (i.e., played 
two octaves higher than normal, or with specific high and low audio frequencies 
blocked), changes in observed behavior among participants were insignificant.  Thus, 
although much has yet to be explored, music’s pervasiveness and generally universal 
receptivity make it particularly attractive to study for its potentially beneficial and far-
reaching effects across many different conditions and populations.
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APPENDIXES 
 
 
APPENDIX A 
 
MASTER REPERTOIRE LIST 
 
Baroque: 
Johann Sebastian Bach: 
    -Prelude No. 1 in C Major, BWV 846 (2:07) 
    -Prelude and Fugue No. 3 C Sharp Major, BWV 848 (5:00) 
    -Minuet in G, BWV Anh. 114 (1:09) 
    -Musette in D, from "Anna Magdalena Bach Notebook" (1:10) 
 
Classical: 
Wolfgang Amadeus Mozart:  
    -Piano Sonata No. 11, Mov. 3: Rondo Alla Turca (3:50) 
 
Ludwig van Beethoven:  
    -Piano Sonata No. 8, Opus 13 "Pathetique" Mov. 2, Adagio cantabile (4:43) 
    -Für Elise (2:29) 
    -Minuet in G (2:33) 
 
Friedrich Kuhlau: 
    -Sonatina, Op. 55, No. 3, Mov. 1 (1:57) 
 
Romantic: 
Robert Schumann:  
    -The Merry Farmer, Op. 68, No. 10 (00:33) 
 
Albert Elmenreich: 
    -Spinning Song, Op. 14 (1:33) 
 
Franz Schubert:  
    - Waltz in B Flat Major (00:40) 
 
Felix Mendelssohn: 
    -Songs Without Words, Op. 19 No. 1, E Major (4:04) 
 
Frederic Chopin: 
    -Nocturne in E Flat Major, Op. 9 No. 2 (3:50) 
 
Peter Ilyich Tchaikovsky: 
    -Italian Folk Song (00:55)
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Contemporary: 
Dmitri Kabalevsky:  
    -Toccatina, Op. 27, No. 7 (00:44) 
    -Waltz, from "Twenty-four Little Pieces" Op. 39 (00:30) 
 
Children's pieces (arranged by James Bastien): 
Oh Susannah! (by Stephen Foster) (00:30) 
Aria (by Wolfgang Amadeus Mozart) (00:24) 
On Top of Old Smokey (00:30) 
Skip to My Lou (00:15) 
Camptown Races (by Stephen Foster) (00:29) 
Lavender's Blue (English Folk Song) (00:22) 
Red River Valley (00:24) 
The Entertainer (by Scott Joplin) (00:33) 
Dark Eyes (Russian Folk Song) (00:36) 
 
Other: 
Twinkle Twinkle Little Star (00:28) 
 87 
 
APPENDIX B 
 
BEHAVIOR CODES AND DEFINITIONS 
 
Key Behavioral Definitions 
Joint   =  Groups of 2 or more people 
Active   = Vocal and/or physical activity (speaking, handling a toy, etc.) 
Passive  = No vocal or physical activity; no physical or tactile action 
 
 
Joint Play Behavior 
ACT-P  Active Joint Behavior among peers 
May include peers playing in close proximity to each other without sustained and meaningful 
social exchange 
PASS-P Passive Joint Behavior among peers 
ACT-A  Active Joint Behavior with adult present      
  and/or facilitating 
PASS-A Passive Joint Behavior with adult present and/or  facilitating 
 
 
Solitary Behavior 
SO  Child alone; child not engaged in a group) 
SO behaviors may be either Active or Passive, as defined above  under Key Behavioral 
Definitions 
 
 
OTHER Notation of Behavior not fitting any of the categories above 
Examples of OTHER behavior include sneezing; tripping; turning off lights to the room 
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APPENDIX C 
 
DATA RECORD SHEET 
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Figure 1.  Behavior coding log used in this study.  Int. = interval number (30 seconds 
each).  Child = number of participant. JP = joint play behaviors, in accordance with 
Appendix B.
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APPENDIX D 
 
POST-INTERVENTION TEACHER SURVEY 
 
PROXIMAL CLASSROOM 
 
Date: ____________________     
To be administered post-intervention to the teacher whose classroom at the Ellensburg Developmental 
Preschool Program was studied.  Space for the program director to provide additional verification and 
optional notation is provided at the end of this form. 
 
 Strongly 
Disagree 
Disagree Not 
sure/Neutral 
Agree Strongly 
Agree 
 
I liked the 
procedures used 
in this study 
1 2 3 4 5 
 
The music 
intervention was 
easy to include in 
my daily routine 
1 2 3 4 5 
 
The research 
team conducted 
this study 
ethically and how 
they said they 
would 
1 2 3 4 5 
 
I would be 
willing to use live 
pianists again in 
the future 
1 2 3 4 5 
 
I was satisfied 
with the music 
intervention 
1 2 3 4 5 
 
I am likely to use 
the pre-recorded 
music CD (used 
as part of this 
study) in my 
classroom in the 
future 
1 2 3 4 5 
 
Overall, this 
intervention was 
beneficial for the 
students 
1 2 3 4 5 
 
There were no 
negative side 
effects 
experienced by 
my students 
1 2 3 4 5 
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Post-Intervention Teacher Survey (p. 2) 
 
Please share any other comments and/or recommendations you may have for future such studies.  You may 
also use the back side of this form for your comments if additional space is needed. 
 
 
 
 
 
 
 
 
 
 
 
 
 
Lead Teacher Name – Proximal classroom (print)  
 
____________________________________________________________  
Teacher signature  
 
____________________________________________________________ 
Date: 
 
____________________________________________________________ 
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APPENDIX E 
 
POST-INTERVENTION TEACHER SURVEY 
DISTAL CLASSROOM 
 
Date: ____________________     
To be administered post-intervention to the teacher whose classroom at the Ellensburg Developmental 
Preschool Program was studied.  Space for the program director to provide additional verification and 
optional notation is provided at the end of this form. 
 
 Strongly 
Disagree 
Disagree Not 
sure/Neutral 
Agree Strongly 
Agree 
 
I liked the 
procedures used 
in this study 
1 2 3 4 5 
 
The music 
intervention was 
easy to include in 
my daily routine 
1 2 3 4 5 
 
The research 
team conducted 
this study 
ethically and how 
they said they 
would 
1 2 3 4 5 
 
I would be 
willing to use live 
pianists again in 
the future 
1 2 3 4 5 
 
I was satisfied 
with the music 
intervention 
1 2 3 4 5 
 
I am likely to use 
the pre-recorded 
music CD (used 
as part of this 
study) in my 
classroom in the 
future 
1 2 3 4 5 
 
Overall, this 
intervention was 
beneficial for the 
students 
1 2 3 4 5 
 
There were no 
negative side 
effects 
experienced by 
my students 
1 2 3 4 5 
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Post-Intervention Teacher Survey (p. 2) 
Please share any other comments and/or recommendations you may have for future such studies.  You may 
also use the back side of this form for your comments if additional space is needed. 
 
 
 
 
 
 
 
 
 
 
 
 
 
Lead Teacher Name – Distal classroom (print)  
 
____________________________________________________________  
Teacher signature  
 
____________________________________________________________ 
Date: 
 
____________________________________________________________ 
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APPENDIX F 
 
PARENT/GUARDIAN DEBRIEFING FORM 
 
 
Date: ____________________     
 
1) What is your understanding of the purpose of the research study that happened in 
your child’s classroom? 
 
 
 
 
 
2) Do you think the experience was positive for your child?  Why or why not? 
 
 
 
 
 
3) Were there any parts of the study you wish had been different? 
 
 
 
 
 
4) Please share any other comments and/or recommendations you may have for future 
such studies.  You may also use the back side of this form for your comments if 
additional space is needed. 
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APPENDIX G 
 
PARENT/GUARDIAN CONSENT FORM 
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APPENDIX H 
 
TEACHER CONSENT FORM 
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102 
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APPENDIX I 
 
MEAN FREQUENCY OF BEHAVIOR PER MINUTE 
 
Table 1 
Grand means: Overall Observed Frequency of Predominant Behaviors, by Phase. 
_________________________________________________________________________ 
 
              SO                       ACT-A            ACT-P            
    ______________              ______________               ________________                  
          
Phase       M (SD)          Mdn M (SD)         Mdn  M (SD)           Mdn                    
_________________________________________________________________________ 
  
 A1  0.92 (0.07)    0.90 0.77 (0.18)   0.77  0.20 (0.11)     0.15            
 
B1  0.95 (0.21)    1.04 0.85 (0.15)   0.83  0.26 (0.16)     0.21            
 
A2  0.89 (0.07)    0.89 0.84 (0.06)   0.84  0.20 (0.16)     0.20            
 
B2  0.95 (0.16)    0.95 0.61 (0.11)   0.61  0.28 (0.05)     0.28            
 
C  1.21 (0.16)   1.18  0.75 (0.05)   0.74  0.43 (0.21)     0.42            
_________________________________________________________________________ 
 
Note. Values are reported to the nearest hundredth. Listed behavior categories were  
deemed most noteworthy among observed results. Mdn = median.
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Table 2 
Participant 1: Observed Frequency of Predominant Behaviors, by Phase. 
_________________________________________________________________________ 
 
              SO                       ACT-A            ACT-P            
    ______________              ______________               ________________                  
          
Phase       M (SD)          Mdn M (SD)         Mdn  M (SD)           Mdn                    
_________________________________________________________________________ 
 
 A1  1.55 (0.48)    1.67 1.36 (0.41)   1.72  0.13 (0.22)     0.00            
 
B1  1.45 (0.47)    1.55 1.31 (0.68)   1.42  0.36 (0.53)     0.13            
 
A2  0.50 (0.50)    0.50 1.75 (0.25)   1.75  0.00 (0.00)     0.00            
 
B2  1.75 (0.25)    1.75 0.75 (0.25)   0.75  0.00 (0.00)     0.00    
 
C  1.33 (0.94)   2.00  0.83 (0.85)   0.50  0.00 (0.00)     0.00            
_________________________________________________________________________ 
 
Note. Values are reported to the nearest hundredth. Listed behavior categories were  
deemed most noteworthy among observed results. Figures were derived from the 
actual duration, in minutes, Participant 1 was observed. Mdn = median. 
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Table 3 
Participant 2: Observed Frequency of Predominant Behaviors, by Phase. 
_________________________________________________________________________ 
 
              SO                       ACT-A            ACT-P            
    ______________              ______________               ________________                  
          
Phase       M (SD)          Mdn M (SD)         Mdn  M (SD)           Mdn                    
_________________________________________________________________________ 
 
 A1  1.17 (0.87)    1.34 2.00 (0.00)   2.00  0.25 (0.43)     0.00            
 
B1  1.09 (0.54)    1.10 1.57 (0.65)   1.33  0.64 (0.75)     0.34            
 
A2  1.34 (0.67)    1.34 1.33 (0.00)   1.33  0.00 (0.00)     0.00            
 
B2  1.42 (0.09)    1.42 1.25 (0.75)   1.25  0.59 (0.09)     0.59    
 
C  1.81 (0.27)   1.72  0.57 (0.47)   0.57  0.19 (0.27)     0.00            
_________________________________________________________________________ 
 
Note. Values are reported to the nearest hundredth. Listed behavior categories were  
deemed most noteworthy among observed results. Figures were derived from the 
actual duration, in minutes, Participant 2 was observed. Mdn = median. 
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Table 4 
Participant 3: Observed Frequency of Predominant Behaviors, by Phase. 
_________________________________________________________________________ 
 
              SO                       ACT-A            ACT-P            
    ______________              ______________               ________________                  
          
Phase       M (SD)          Mdn M (SD)         Mdn  M (SD)           Mdn                    
_________________________________________________________________________ 
 
 A1  0.86 (0.88)    0.72 1.07 (0.74)   1.15  0.29 (0.35)     0.15            
 
B1  1.24 (0.75)    1.38 0.83 (0.64)   0.67  0.28 (0.23)     0.29            
 
A2  1.84 (0.17)    1.84 1.33 (0.00)   1.33  0.83 (0.50)     0.83            
 
B2  0.29 (0.29)    0.29 1.43 (0.57)   1.43  0.57 (0.57)     0.57    
 
C  1.56 (0.42)   1.67  1.33 (0.54)   1.33  0.56 (0.56)     0.33            
_________________________________________________________________________ 
 
Note. Values are reported to the nearest hundredth. Listed behavior categories were  
deemed most noteworthy among observed results. Figures were derived from the 
actual duration, in minutes, Participant 3 was observed. Mdn = median. 
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Table 5 
Participant 4: Observed Frequency of Predominant Behaviors, by Phase. 
_________________________________________________________________________ 
 
              SO                       ACT-A            ACT-P            
    ______________              ______________               ________________                  
          
Phase       M (SD)          Mdn M (SD)         Mdn  M (SD)           Mdn                    
_________________________________________________________________________ 
 
 A1  1.52 (0.31)    1.47 1.36 (0.34)   1.47  0.32 (0.35)     0.20            
 
B1  1.06 (0.52)    1.06 1.37 (0.22)   1.29  0.23 (0.28)     0.11            
 
A2  1.50 (0.17)    1.50 1.50 (0.17)   1.50  0.17 (0.17)     0.17            
 
B2  1.29 (0.15)    1.29 1.29 (0.43)   1.29  0.57 (0.57)     0.57    
 
C  1.55 (0.16)   1.60  1.09 (0.22)   1.14  0.83 (0.55)     0.57            
_________________________________________________________________________ 
 
Note. Values are reported to the nearest hundredth. Listed behavior categories were  
deemed most noteworthy among observed results. Figures were derived from the 
actual duration, in minutes, Participant 4 was observed. Mdn = median. 
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Table 6 
Participant 5: Observed Frequency of Predominant Behaviors, by Phase. 
_________________________________________________________________________ 
 
              SO                       ACT-A            ACT-P            
    ______________              ______________               ________________                  
          
Phase       M (SD)          Mdn M (SD)         Mdn  M (SD)           Mdn                    
_________________________________________________________________________ 
 
 A1  0.87 (0.66)    1.00 1.07 (0.82)   1.20  0.00 (0.00)     0.00            
 
B1  1.13 (0.78)    1.00 1.70 (0.40)   2.00  0.33 (0.42)     0.34            
 
A2  0.00 (0.00)    0.00 2.00 (0.00)   2.00  0.00 (0.00)     0.00            
 
B2  1.30 (0.30)    1.30 1.40 (0.60)   1.40  0.00 (0.00)     0.00    
 
C  0.67 (0.54)   0.67  0.89 (0.83)   0.67  0.00 (0.00)     0.00            
_________________________________________________________________________ 
 
Note. Values are reported to the nearest hundredth. Listed behavior categories were  
deemed most noteworthy among observed results. Figures were derived from the 
actual duration, in minutes, Participant 5 was observed. Mdn = median. 
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Table 7 
Participant 6: Observed Frequency of Predominant Behaviors, by Phase. 
_________________________________________________________________________ 
 
              SO                       ACT-A            ACT-P            
    ______________              ______________               ________________                  
          
Phase       M (SD)          Mdn M (SD)         Mdn  M (SD)           Mdn                    
_________________________________________________________________________ 
 
 A1  1.24 (0.10)    1.24 0.91 (0.24)   0.91  0.31 (0.02)     0.31            
 
B1  1.82 (0.14)    1.78 1.04 (0.05)   1.00  0.31 (0.22)     0.44            
 
A2  1.60 (0.00)    1.60 1.60 (0.00)   1.60  1.60 (0.00)     1.60            
 
B2  2.00 (0.00)    2.00 0.57 (0.00)   0.57  1.14 (0.00)     1.14    
 
C  1.89 (0.11)   1.89  0.99 (0.13)   0.99  0.57 (0.57)     0.57            
_________________________________________________________________________ 
 
Note. Values are reported to the nearest hundredth. Listed behavior categories were  
deemed most noteworthy among observed results. Figures were derived from the 
actual duration, in minutes, Participant 6 was observed. Mdn = median. 
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Table 8 
Participant 7: Observed Frequency of Predominant Behaviors, by Phase. 
_________________________________________________________________________ 
 
              SO                       ACT-A            ACT-P            
    ______________              ______________               ________________                  
          
Phase       M (SD)          Mdn M (SD)         Mdn  M (SD)           Mdn                    
_________________________________________________________________________ 
 
 A1  1.14 (0.42)    1.12 1.03 (0.35)   0.93  0.67 (0.40)     0.37            
 
B1  1.45 (0.39)    1.56 0.84 (0.33)   0.86  0.33 (0.42)     0.50            
 
A2  1.43 (0.57)    1.43 0.57 (0.57)   0.57  0.00 (0.00)     0.00            
 
B2  0.86 (0.86)    0.86 1.15 (0.86)   1.15  0.00 (0.00)     0.00    
 
C  1.46 (0.21)   1.46  1.25 (0.25)   1.25  0.54 (0.21)     0.54            
_________________________________________________________________________ 
 
Note. Values are reported to the nearest hundredth. Listed behavior categories were  
deemed most noteworthy among observed results. Figures were derived from the 
actual duration, in minutes, Participant 7 was observed. Mdn = median. 
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Table 9 
Participant 8: Observed Frequency of Predominant Behaviors, by Phase. 
_________________________________________________________________________ 
 
              SO                       ACT-A            ACT-P            
    ______________              ______________               ________________                  
          
Phase       M (SD)          Mdn M (SD)         Mdn  M (SD)           Mdn                    
_________________________________________________________________________ 
 
 A1  1.76 (0.28)    1.86 0.53 (0.18)   0.62  0.15 (0.15)     0.15            
 
B1  1.80 (0.33)    2.00 0.93 (0.42)   0.84  0.19 (0.24)     0.11            
 
A2  2.00 (0.00)    2.00 1.27 (0.07)   1.27  0.40 (0.40)     0.40            
 
B2  1.67 (0.34)    1.67 0.67 (0.34)   0.67  0.17 (0.17)     0.17    
 
C  1.70 (0.22)   1.60  0.65 (0.43)   0.40  0.53 (0.21)     0.50            
_________________________________________________________________________ 
 
Note. Values are reported to the nearest hundredth. Listed behavior categories were  
deemed most noteworthy among observed results. Figures were derived from the 
actual duration, in minutes, Participant 8 was observed. Mdn = median. 
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Table 10 
Participant 9: Observed Frequency of Predominant Behaviors, by Phase. 
_________________________________________________________________________ 
 
              SO                       ACT-A            ACT-P            
    ______________              ______________               ________________                  
          
Phase       M (SD)          Mdn M (SD)         Mdn  M (SD)           Mdn                    
_________________________________________________________________________ 
 
 A1  1.00 (0.00)    1.00 1.33 (0.00)   1.33  0.67 (0.00)     0.67            
 
B1  1.17 (0.30)    1.33 1.50 (0.18)   1.43  0.85 (0.41)     1.00            
 
A2  1.43 (0.00)    1.43 1.43 (0.00)   1.43  0.00 (0.00)     0.00            
 
B2  1.50 (0.00)    1.50 1.00 (0.00)   1.00  0.00 (0.00)     0.00    
 
C  1.69 (0.02)   1.69  1.24 (0.10)   1.24  1.43 (0.57)     1.43            
_________________________________________________________________________ 
 
Note. Values are reported to the nearest hundredth. Listed behavior categories were  
deemed most noteworthy among observed results. Figures were derived from the 
actual duration, in minutes, Participant 9 was observed. Mdn = median. 
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APPENDIX J 
 
FREQUENCY OF BEHAVIOR OBSERVED  
PER SESSION 
 
Table 1 
 
Participant 1: Frequency of Behaviors Observed per Session 
        
 
Session (duration) ACT-P     PASS-P     ACT-A     PASS-A     SO      OTHER 
 
 
1 (1.5)   0               0                3               0                 2                 0 
2 (2.0)   0      0                2               0                 4                 0 
3 (2.0)   1      0                2               0                 4                 0 
4 (3.5)   0               0                5               1                 3                 4 
5 (4.0)   1               0                6               2                 7                 0 
6 (2.0)   3               0                4               0                 1                 0  
7 (2.0)   0               0                2               0                 3                 0 
8 (1.5)   0               0                2               0                 2                 0 
9 (2.5)   1               1                5               3                 4                 0 
10 (0.5)  0               0                0               0                 1                 0  
11 (2.0)  0               0                3               1                 2                 1 
12 (0.5)  0               0                1               0                 0                 1 
13 (2.0)  0               0                1               0                 3                 1 
14 (1.0)  0               0                1               0                 2                 1 
15 (0.5)  0               0                1               0                 1                 1 
16 (4.0)  0               0                2               0                 8                 2 
17 (0.0)  0               0                0               0                 0                 0 
 
 
Note. Duration is the total number of minutes Participant 1 was observed per session, 
recorded to the nearest half-minute, due to the fixed 30-second duration of each 
observation interval. 
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Table 2 
 
Participant 2: Frequency of Behaviors Observed per Session 
        
 
Session (duration) ACT-P     PASS-P     ACT-A     PASS-A     SO      OTHER 
 
 
1 (1.0)   1               0                2               0                 0                 0 
2 (1.5)   0      0                3               0                 1                 0 
3 (1.0)   0      0                2               0                 2                 0 
4 (0.5)   0               0                1               0                 1                 0 
5 (3.0)   0               0                3               1                 1                 0 
6 (3.5)   4               1                5               1                 3                 1  
7 (2.0)   0               0                6               0                 4                 0 
8 (1.5)   1               0                2               0                 2                 1 
9 (1.5)   0               0                2               0                 2                 0 
10 (1.5)  3               0                2               0                 1                 0  
11 (1.5)  0               0                2               1                 1                 1 
12 (1.5)  0               0                2               0                 3                 0 
13 (1.5)  1               0                3               2                 2                 1 
14 (2.0)  1               0                1               0                 3                 0 
15 (1.0)  0               0                0               0                 2                 1 
16 (3.5)  2               1                4               1                 5                 0 
17 (3.5)  0               0                2               0                 7                 0 
 
 
Note. Duration is the total number of minutes Participant 2 was observed per session, 
recorded to the nearest half-minute, due to the fixed 30-second duration of each 
observation interval. 
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Table 3 
 
Participant 3: Frequency of Behaviors Observed per Session 
        
 
Session (duration) ACT-P     PASS-P     ACT-A     PASS-A     SO      OTHER 
 
 
1 (0.5)   0               0                1               0                 0                 0 
2 (3.5)   3      1                5               1                 5                 1 
3 (0.0)   0      0                0               0                 0                 0 
4 (3.5)   1               0                3               1                 7                 2 
5 (1.5)   1               1                1               0                 1                 0 
6 (4.0)   1               1                5               2                 7                 0  
7 (1.0)   0               0                2               0                 1                 0 
8 (2.5)   1               1                1               2                 5                 2 
9 (0.0)   0               0                0               0                 0                 0 
10 (3.0)  1               1                2               1                 6                 0  
11 (1.5)  2               0                2               0                 3                 0 
12 (3.0)  1               0                4               0                 5                 1 
13 (0.5)  0               0                1               0                 0                 0 
14 (3.5)  4               1                3               0                 2                 0 
15 (3.0)  4               2                4               1                 6                 0 
16 (3.0)  0               0                2               0                 5                 0 
17 (3.0)  1               0                6               1                 3                 0 
 
 
Note. Duration is the total number of minutes Participant 3 was observed per session, 
recorded to the nearest half-minute, due to the fixed 30-second duration of each 
observation interval. 
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Table 4 
 
Participant 4: Frequency of Behaviors Observed per Session 
        
 
Session (duration) ACT-P     PASS-P     ACT-A     PASS-A     SO      OTHER 
 
 
1 (3.5)   0               1                5               2                 5                 0 
2 (3.5)   3      0                6               0                 4                 0 
3 (2.0)   0      0                3               1                 3                 1 
4 (2.5)   1               0                2               1                 5                 0 
5 (4.5)   1               0                5               0                 5                 0 
6 (4.0)   3               2                5               2                 5                 0  
7 (3.0)   0               0                4               2                 3                 0 
8 (2.5)   1               1                4               1                 1                 0 
9 (3.5)   0               0                6               0                 2                 0 
10 (2.5)  0               0                3               0                 5                 0  
11 (3.0)  1               1                5               0                 5                 3 
12 (3.0)  0               0                4               0                 4                 0 
13 (3.5)  0               0                6               1                 4                 1 
14 (3.5)  4               0                3               1                 5                 1 
15 (3.0)  1               0                4               0                 4                 0 
16 (2.5)  4               0                2               0                 4                 0 
17 (3.5)  2               0                4               0                 6                 0 
 
 
Note. Duration is the total number of minutes Participant 4 was observed per session, 
recorded to the nearest half-minute, due to the fixed 30-second duration of each 
observation interval. 
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Table 5 
 
Participant 5: Frequency of Behaviors Observed per Session 
        
 
Session (duration) ACT-P     PASS-P     ACT-A     PASS-A     SO      OTHER 
 
 
1 (--)   --              --                --              --                --                -- 
2 (2.5)   0      0                3               0                 4                 0 
3 (0.5)   0      0                0               0                 0                 1 
4 (2.0)   0               0                4               0                 2                 0 
5 (--)   --              --            --     --            --       -- 
6 (2.0)   0               0                3               0                 4                 0  
7 (1.0)   0               0                1               0                 2                 0 
8 (1.5)   1               0                3               0                 1                 1 
9 (1.0)   0               0                2               0                 0                 0 
10 (1.0)  1               0                2               0                 1                 0  
11 (0.5)  0               0                1               0                 0                 0 
12 (--)   --              --                --     --            --       --   
13 (1.0)  0               0                2               1                 1                 0 
14 (2.5)  0               0                2               0                 4                 2 
15 (0.0)  0               0                0               0                 0                 0 
16 (3.0)  0               0                2               0                 4                 1 
17 (1.5)  0               0                3               1                 1                 0 
 
 
Note. Duration is the total number of minutes Participant 5 was observed per session, 
recorded to the nearest half-minute, due to the fixed 30-second duration of each 
observation interval. -- indicates participant absence during the observation 
session.  
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Table 6 
 
Participant 6: Frequency of Behaviors Observed per Session 
        
 
Session (duration) ACT-P     PASS-P     ACT-A     PASS-A     SO      OTHER 
 
 
1 (3.5)   1               0                4               1                 4                 0 
2 (--)   --      --            --              --                 --                --    
3 (3.0)   1      0                2               0                 4                 1 
4 (--)   --              --                --              --                --                 --   
5 (4.5)   2               0                5               1                 8                 0 
6 (--)   --              --                --              --                --                 --  
7 (2.0)   1               1                2               0                 4                 0 
8 (3.0)   0               1                3               2                 5                 1 
9 (--)   --              --                --              --                --                 --   
10 (--)   --              --                --              --                --                 -- 
11 (2.5)  4               0                4               0                 4                 0 
12 (--)   --              --                --              --                --                 -- 
13 (3.5)  4               0                2               0                 7                 0 
14 (--)   --              --                --              --                --                 --       
15 (3.5)  4               0                3               0                 7                 0 
16 (--)   --      --            --              --                 --                --   
17 (4.5)  0               0                5               1                 8                 0 
 
 
Note. Duration is the total number of minutes Participant 6 was observed per session, 
recorded to the nearest half-minute, due to the fixed 30-second duration of each 
observation interval. -- indicates participant absence during the observation  
session. 
 
  
120 
 
 
Table 7 
 
Participant 7: Frequency of Behaviors Observed per Session 
        
 
Session (duration) ACT-P     PASS-P     ACT-A     PASS-A     SO      OTHER 
 
 
1 (3.5)   1               0                3               0                 5                 0 
2 (3.0)   2      0                3               1                 2                 0 
3 (3.0)   1      1                2               1                 5                 0 
4 (2.5)   1               1                4               1                 2                 0 
5 (4.5)   0               0                6               0                 7                 0 
6 (3.0)   2               1                2               1                 3                 0  
7 (3.0)   3               0                3               0                 3                 0 
8 (3.0)   0               1                1               1                 5                 0 
9 (--)   --              --                --              --                --                 -- 
10 (3.5)  0               0                3               0                 7                 1  
11 (0.5)  0               0                0               0                 1                 0 
12 (3.5)  0               0                4               1                 3                 0 
13 (0.5)  0               0                1               0                 0                 0 
14 (3.5)  0               1                1               1                 6                 0 
15 (--)   --              --                --              --                --                 --        
16 (4.0)  3               1                6               1                 5                 0 
17 (3.0)  1               0                3               1                 5                 0 
 
 
Note. Duration is the total number of minutes Participant 7 was observed per session, 
recorded to the nearest half-minute, due to the fixed 30-second duration of each 
observation interval. -- indicates participant absence during the observation  
session.  
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Table 8 
 
Participant 8: Frequency of Behaviors Observed per Session 
        
 
Session (duration) ACT-P     PASS-P     ACT-A     PASS-A     SO      OTHER 
 
 
1 (3.5)   1               0                2               1                 6                 0 
2 (1.5)   0      0                0               0                 3                 0 
3 (3.0)   0      0                2               3                 4                 1 
4 (3.5)   1               0                3               0                 7                 0 
5 (4.5)   1               0                7               0                 5                 0 
6 (4.0)   1               0                4               0                 8                 0  
7 (1.5)   0               1                1               1                 3                 0 
8 (1.5)   0               1                2               0                 3                 0 
9 (1.5)   1               0                1               0                 3                 0 
10 (3.0)  0               1                1               1                 5                 0  
11 (2.5)  2               0                3               1                 5                 0 
12 (3.0)  0               1                4               1                 6                 0 
13 (3.0)  1               1                3               1                 4                 1 
14 (3.0)  0               1                1               2                 6                 2 
15 (2.5)  2               0                1               0                 4                 0 
16 (3.5)  1               0                1               0                 7                 0 
17 (4.0)  2               0                5               0                 6                 2 
 
 
Note. Duration is the total number of minutes Participant 8 was observed per session, 
recorded to the nearest half-minute, due to the fixed 30-second duration of each 
observation interval.  
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Table 9 
 
Participant 9: Frequency of Behaviors Observed per Session 
        
 
Session (duration) ACT-P     PASS-P     ACT-A     PASS-A     SO      OTHER 
 
 
1 (--)   --              --                --              --                --                 --      
2 (3.0)   2      0                4               1                 3                 1 
3 (--)                         --               --               --              --                 --                --        
4 (--)                         --               --               --              --                 --                --     
5 (--)   --               --               --              --                 --                --      
6 (4.0)   5               0                7               2                 3                 0  
7 (--)   --              --                --              --                --                 -- 
8 (3.0)   3               0                4               0                 4                 2 
9 (--)   --              --                --              --                --                 --    
10 (3.5)  1               0                5               0                 5                 0  
11 (--)   --              --                --              --                --                 --     
12 (3.5)  0               0                5               0                 5                 0 
13 (--)   --              --                --              --                --                 -- 
14 (2.0)  0               0                2               1                 3                 0 
15 (3.0)  6               1                4               0                 5                 0 
16 (3.5)  3               0                4               1                 6                 0 
17 (--)              --              --                --              --                --                 --  
 
 
Note. Duration is the total number of minutes Participant 9 was observed per session, 
recorded to the nearest half-minute, due to the fixed 30-second duration of each 
observation interval. -- indicates participant absence during the observation  
session. 
 
 
 
  
 
 
